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Section I

INTRODUCTION

Since World War II, workspaces and equipment have been designed
with a view toward accommodating as wide a range of individuals as
possible who will ultimately occupy and operate them. As changing
times broaden occupational opportunities for women, youth and older
persons, they challenge the inventiveness of designers of aircraft,
automobiles, weapons, and a vast array of other equipment and
clothing, which are increasingly used by more diverse populations.

While there is, as yet, no practical way of insuring accommo-
dation for 100% of a heterogeneous user population, it is common
practice to seek a design solution for 90 to 95% of a targe* group,
a task which demands some means of consolidating large quantities
of body size data into a reasonable number of manageable groupings.
Among the many design aids used in the development of clothing,
equipment and work stations are various forms of human analogues
ranging from two-dimensional templates to detailed three-dimensional
anthropometric dummies. Usually these analogues are developed from
three groups of data--5t, 50th and 95th percentile body size data,
with the 5th and 95th percentile models designed to represent the
smallest and largest segments of the population.

It has been amply demonstrated (Daniels, 1952; McConville and
Churchill, 1976) that while the concept of "average" is valua.le as
an estimate of central tendency, and, in conjunction with some
measure of variability such as the standard deviation, useful as
a descriptive tool, the 50th percentile or "average" person is a
rare bird indeed, based as it is on the erroneous assumption that
an "average"-sized individual will be average in all dimensions.
Furthermore, McConville and Churchill pointed out that the limi-
tations which apply to the "average" man are, if anything, intensi-
fied in dealing with 5th and 95th percentile forms. Not only are
the percentile forms unrealized in nature, but they are also sta-
tistically impossible since 5th or 95th percentile values are
not additive. As will be demonstrated in this study, the sum of
related percentile parts creates a total considerably at variance
with the actual total. Thus, in order to develop an analogue from
these values, many of them must be altered and the resulting models
are often both unrealistic and unreliable.

Two alternative approaches were described by McConville and
Churchill. The subgroup method and the regression method, they
suggested, are preferable for most design purposes. In this report
we will expand on their study by demonstrating in some detail that
the methods reconended by McConville and Churchill are considerably
more reliable in producing realistic desiqn values to characterize
persons at the extreme ends of the population distribution than are
the more connmonly used techniques based on percentile values.

Im m m m m m



The subgroup method is an approach with which subsets, based
on the variables of stature and weight, are drawn from the sample
at each end of the distribution. The resulting "small-shorts"
consist of all the individuals whose stature and weight fall below
the 10th percentile and the "large-longs" consist of all the indi-
viduals whose stature and weight are above the 90th percentile.
Examples of such groups are identified in the bivariate distri-
bution tables shown in Figures 1 and 2. The use of variable
means of these subgroups as the design values will be shown to
be a better approach for characterizing persons at the extremities
of the body size range than the percentile method, although caution
must be exercised since the smaller the sample the more likely it
is that an aberrantly proportioned individual will unduly affect a
given design value.

The procedure recommended as being most useful for design
purposes is the regression method in which multiple regression
equations are used to predict each variable from given values of
stature and weight. This method results in values on which to
base models representing the tails of the distribution which are
comparable to percentile values but considerably more realistic
and reliable. The advantages of this method over the subgroup
method are connected with sample size and with the capability of
regression equations to predict an array of variables at any given
values of stature and weight, features which are discussed in more
detail in the concluding section of this report.

The analysis in the previous study was based on the 1967 and
1968 surveys of U.S. Air Force men and women, respectively
(Churchill et al., 1977a and 1978; Clauser et al., 1972). The
total male sample contains 2420 individuals and the female sample
1905. The extreme end subsets, of course, contain far fewer
persons--61 men and 59 women in the small subset and 90 men and
66 women in the large subset. Therefore, in order to validate the
findings of the McConville and Churchill study, we expanded the
data base with additional samples.

The source data in this study were from the 1966 Army (White
and Churchill, 1971) and the 1967 Air Force male sawdples, and the
1977 Army (Churchill et al., 1977b) and the 1968 Air Force female
samples and are used both individually and in combined forms. The
combination of samples increased the number of individuals to 116
female subjects and 320 male subjects in the small subsets and
114 females and 316 males in the large subsets.
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Section II

COMBINATION OF SAMPLES

Before combined samples can be reliably used, it must be
determined that the various dimensions were measured in exactly

~the same way. Obvious discrepancies can be singled out by read-ing the measurement descriptions and landmark definitions but

other measurement differences are not so easily identified. They
may be caused by a number of factors, such as the use of unlike
measuring instruments or different measurers who may or may not
interpret landmarks in the same way.

If the measurement differences are random, such as might be
caused by an occasional careless reading of the measuring instru-
ments, they will not affect the distribution of the data and will
not cause concern. A measurement difference consistently biased
in the same direction, which could occur as the result of using
a faulty instrument, will, however, affect the distribution of
the data. A hypothetical example of this bias is illustrated in
Figure 3. The samples create two distribution curves which may
or may not be similar in shape and size but occupy two different
sections of the size scale. This reflects the fact that one sample
has larger values, as a whole, than the other. When two samples
in which variables were measured differently are combined, the
cmbined distribution may have a larger coefficient of variation,
(-x 100), than either of the paired samples cr the values at the

eftreme ends of the distribution may be entirely from one of the
paired samples at one end and from the other sample at the other
end. A third clue to measurement discrepancies is provided by the
bimodal distribution of the data, a pattern characterized by two
peaks in the curve representing the distribution of values. This
configuration is not always easy to identify since a normal dis-
tribution curve is never entirely smooth and can exhibit some minor
peaks and valleys which do not necessarily denote bimodality. For
this reason, a suspected bimodal distribution was treated as
supporting evidence for discrepant values but not considered strong
enough, alone, to indicate a measurement difference.

We flagged those variables which had a combined sample
coefficient of variation which was larger than those of the
paired samples by approximately one percent or more.

To detect a la.x of ini gration in the extreme end values of
the combined sample, we used the XVAL program (Kikta and Churchill,
1978) which prints out the ten smallest and ten largest values for
each variable. We flagged all the variables for which all the ten
smallest values were from one of the paired samples and all the ten
largest were from the other.

From the female combined sample data the variables which
exhibited these characteristics included: head circumference,
elbow circumference (flexed), neck circumference, and knee

9
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circumference. From the male combined sample data the variables
included: bitragion breadth, hip breadth, and sleeve length.
There are only two variables for which a probable cause is known.
Head circumference may have a measurement difference because there
were a great many more Black persons in the Army sample than the
Air Force sample, many of whom had coarse hair which inhibited
exact measurement. Neck circumference was discovered to have a
different measurement description to begin with; thus this proce-
dure also served to check measurement differences which had escaped
notice in the original screening. We were unable to determine the
reasons for differences in the other varlables but we deemed it
best to include only those variables which were not suspect, so
we discarded all of the above. This left 44 variables for the
tamale combined sample and 42 variables for the male combined sample.

10



Section III

PRESENTATION OF DATA
AND GENERAL OBSERVATIONS

Following the procedures outlined in the previous study
(McConville and Churchill, 1976), we tabulated the total sample
5th and 95th percentile values, the subgroup mean values, and
the regression values (Tables 1 - 12). The values in Tables 1
through 8 are derived from the individual Army and Air Force
samples. The values in Tables 9 through 12 are derived from the
combined Army and Air Force samples. The 5th percentile values
represent the point at which only five percent of the subjects in
the sample have smaller values. The 95th percentile values repre-
sent the point at which only five percent of the subjects in the
sample have larger values.

The subgroups are subsets of an entire sample, in this case
based upon the variables of stature and weight. The "small-
shorts" consist of those subjects below the 10th percentile for
both stature and weight and the "large-longs" consist of those
individuals above the 90th percentile for both stature and weight.
Once the subgroups of subjects were obtained, the averages (means,
X) of their dimensions were computed to arrive at values for design
purposes, and for comparison with percentile and regression values
in this study.

The regression values are arrived at from multiple regression
equations which are used to predict values for each variable from
stated values of stature and weight. There is a separate multiple
regression equation for each anthropometric variable. After the
equations are developed, any given values for stature and weight
can be plugged into the equation to predict values for each vari-
able which will represent a best estimate of the variable's size at
that stature and weight. The stature and weight values used in these
regression equations are from either the 5th or 95th percentiles.

The first column in each table lists the variable names. The
percentile values are presented in the second column and the sub-
group mean values in the third. These are followed by their devia-
tions and their percent deviations (D and %D) in the fourth and
fifth columns. The deviation is simply a difference, one value
subtracted from another; in this case, the percentile value from
the subgroup value. The deviation in percent form is the devia-
tion expressed as a percent of the value from which it was sub-
tracted. For example, the deviation in percent form of X from Y
is expressed by the equation

Y- x 100 = x 100 = *D
Y Y

The sixth column lists the predicted or multiple regression values
for each variable, based on the percentile stature and weight

11



inputs, followed by the deviations and percent deviations of the
percentile values from the regression equation values in columns
seven and eight. Columns nine and ten are the deviations and per-
cent deviations of the regression values from the subgroup mean
values.

A study of Tables 1 - 8 shows that certain general character-
istics consistently occur. First, the "small-short" subgroup's
stature and weight mean values are smaller than the 5th percentile
values for stature and weight in all samples. At the same time,
the "small-short" subgroup mean values for the other variables
are, on the average, larger than the 5th percentile values. The
complement occurs at the other end of the range. The "large-
long" subgroup stature and weight mean values are larger than
the 95th percentile values, while the "large-long" subgroup mean
values for the other variables are, on the average, smaller than
the 95th percentile values.

The deviation from the percentile values is, on the average,
greater for the regression values than for the subgroup mean
values for all samples. Regression values by their nature tend
toward the mean, so in almost all cases the regression values were
larger than the 5th percentile and smaller than the 95th percentile.

The combined sample results (Tables 9 - 12) are very similar
to the individual sample results. The data display the same char-
acteristics and the differences between the percentile subgroup
regression values are of about the same magnitude and sign as they
are for the individual samples. This being the case, the combined
sample results serve to reinforce the reliability of the individual
sample results.

12



TABLE 1

C Omr 'SON Of SIN PERCENTILE VALUES WITH SMALL-SNORT SUBGROUP VALUES AND SMALL SIZET REGRESSION VALUES
1966 SURVEY Of ARtMY PERSONNEL*

WEIGHT IN KILOGRAMS ALL OTHER MEASURMENr VALUES IN CENTIMETERS

DEVIATION GETWLEN DEVIATION BIETWEFN OEVIATidN OETWEEN
SUBGROUP MEAN AND REGRESSIUN VALUE SUBGROUP MqAN AND

STH SMALL SNORT STH XILF REGRESSION AND STH %~ILE REGRFSSION VALUE
VARIAB;.- NAM PERCENTILE MEAN 0 XO VALUE r) Xo nXD

*WEIGHT 57.00 59.4' -1.96 -2.82 S7.Qu 0.00 0.07 -1 56 -2.82
STATURE 163.76 161.96 -1.6c -L.11 1bS.?b 1.50 0.00 -1 ' -1.11
2'ERVICALE HEIGHT 1J9.27 137.79 -10,66 -1.08 139.60 .33 .2'. -1 2 -1.32
>HOULEP HEIGHT 133.55 132.30 -t.29 -.95 133.88 .33 921s -1 -,I -1.19
4 AIST HEIGHT 97.39 97.96 .97 956 99.06 1.69 1.sle~ -1.1'.

FUNCTIONAL REACH. 7..8. 77.00 2.16 2.00 7768 2.8'. 3.66 -9 -. 59
CROTCH HEIGHT 76.23 77.50 1.27 1.6'. 786.36 2.13 2.72 .,.6 -1.11
PATFLLA ?EXGHT-~IP '.7.60 16..0 .qL 1.89 189.J3 1.'.3 2.92 - 4,'. -1.10
CALF HEIGHT 31.119 32.2? 1.22 3.78 32.8'4 1.?9 S. 4t, - 4 r 1.77
VERTICAL REACH/SIT 128.F0 128.99 .29 .19 130.10 1.4.0 1.08 -1.16 -.90

SITTING HEIGHT 84.45. 85..'. .99 1.1. 6.o26 1.81 1.10 -2 -.96
:YE HEIGi4T/SITTItIG 72.71 7'..02 1.31 1.7? ?4.61 2.10 7.81 -.fn -1.08
i0-SHOULDER HT1/S 57.11 58.12 1.01 1.73 98.81 1.70 2.'59 -. q -1.19
AEE HETGHT/SInG '.9.67 4.9.67 -.00 -.00 50.30 .63 1.2. -o-3 1.26

3PIELHEIGHT '0.96 $&1*?? 1.21 ?.90 4.2.29 1.73 '..09 .. 1 -1.24

C'ICST DEPT'H 20.18 21.91 .61 3.93 ?1.'.0 1.22 5.7c~ -' 19
CHEST BREAUTH/SK- 27.30 28.1 .71 2.59 28.'.6 1.Lb .00R .,4Li -1.59
:IP BREADTH 30.13 34.23 .10 0A'. 30.76 .63 2.05 -.59 .1.15
CIIVUr-EX CANrHU; 15.68 16.78 1.10 6.657 16.86 1.14 6.9f - 04 4#

-;CIPUT-TRAGION 8.'.' 10.03 1.51 15.62 L0.03 1.57 Iti.6". .f'~ -. 0'.

i*,AO HEIGHT 11. 90 1Z.8!z .95 7.36 12.88s .98 7.6'. -.0. -.30
~AOUL04-E33o LE41.2 3'..09 .27 .78 34.52 * 70 2.0! .. 12

FOREARM-HAND LTH dogs.27 '.4.55 .28 .6'. 44'.97 .?0 1.96 -. 4. ..;3
i UTTOCK-KNEE LTH 9'..85 54.4V. -. '.6 -. 83 615.25 .'.0 .?? -08" -t.47
'4UTTOCK-OLTL '..7 '6.13 .41 .6? '6.83 1.07 2.2. -) 1''

[;IOELTOIJ DIAMETER 4.1.42 142.01 *!9 1 .1.0 '.2.65 1.23 2.693 -' 15
:AX F*AR4-F*OARM BR 39.71 '.1.75 2.07 '..09 '2.'.6 2.79 6.' -. 6' -1.6'.

HIP BREACDTH/SITING 30.6'. 30.75 .11 .3? 31o 14 .7c 2.24. .5o -1.311
lHIZYGOMATIC 01A14 13. DA 13.90 .42 3.10 13.62 .5'. ..9. -. 1? 01
!1ITIRAGION DIAM'TER 12.58 13.02 .. 4 1.37 13.1.. .96 10.24 -. 1' -. ')b

HEAD LENGTH 18.2'. 18.91 by7 3."09 1q.02 .78 do. 09 -. 11 - . ,7
OCCIPUT-NASAL ROOT 07.80 18.98 . ?L 3.77 18.61i .89 4..2A -. 10 -. 53
OCCIPUT-PRONASALE zo.78 21.050 .8, 31.e1 21.66 .90 '..14 .. -. 35
HEAD'!ORLAOTH 14.32 14..91 .59 3.98 150.33 .68 4..5. -. 0~11 .5
INTERPLU-'ILLARY OIS 5.46' 5.98 .2 8.75 5.93 053 6.8? -. 11 -.1

MENTON-NASAL ROOT 11.9r5 11.91 .56 4.P89 11.63 06d 5.5j1 -. 11 -. 9
M ANI LENGTH 17.5c 17.6'. .3.. 1.88 17.99 .49 2.7" -. 15S -. 3'.
PALM LENGTH4 9.58 9.95 .37 '.76 10.0. .4.6 .0057 -.Q6 -. A,;

* THUl1R CFOTCH-F~Fl '.1' '..66 .1;3 IL.24 14.60. .5 11.b(3 -. 0" ."
HAND IRrIOTH 8.11 8.16 .75 ?.q8 8.4.8 .37 '-.1b. -.I,^ 1.'

*HEEL BRFAOTH b.13 %P*.'. .31 40151 6.50 .37 9.bs .006 -. 1?
FOOT LENGTH 24.'. 2'4.90 .1'. 1.37 2. .53 1.12 ..In ..-.
ILL. 01 FOOT LTA 17.1)c 18.29 .39 .1. 18..07 .57 3.m? .1t -. 16

BALL OF FOOT OR 8.97 9.21 .23 2.54. 9.3'. .37 3.96 -. 14. -1.48
H EAO CIi'CUMFtrqENCF 53.5I sp 5.69 l.1Q 11.17 54..96 1. .0, 2.,6 -. 2s -.51

NECK CI'.CUMFERLNCE 31..1? 35.10 .9i. 2.73 35.5'. 1.17 .116 -.4.1 -1.14
SHOULDE'. CIRCUMFER 1Ls. 1f 101..6t 1.38 1.3' 106.34. 1.34. 2.4i' -1.6 -1I;t
CHEST C IRCUMFER"GE 83.*5 65.6t. 1. 71 2.1.0 A7. 01 3.16 3.2 -13' -. 9
WAIST CIRCUMFRNCE 69.53 71.1k 1.1.5 Z2 72.16 ?.65 3.b,? -1.§8 -i'.
HIP C-.RCUMFEI'rNCE 84.97 V 8. 2 .27 .32 86.75 1.78 2. I 6 -1.1t .1."7

ARM 'CYE CIRC*U;.FER 39.60 4.0.70 1.11 11.70 '.1.96 1.96 ... 71 -. 86 -2.11
13ICEPS CIRC/EXTEND T5.2? 26.5t 1.2' 4..65 27.1' 1.8s 6.18' -2.14
WRIST CIRCUMFr'fr: 15.65 15.99 .3' Z.12 16. 15 So, 1.1c 10
HAND CIRCUMFcY NCE 19.82 Z0.'.' .62 3.cis 2C.63 .81 is4t Li.)
BICEPS CIRC/F .XEO 28.00L 29.20 1.z1 0. 11 .19.88 1.68 6.28 -3 1

FORCAkM CIR/F -:1EO 26. 03 27.05 .1oi 5v 7.. 1.41 5.4 I -. 183
WAIST 8ACK LEI. TH 39.5A '.1.43 1.93 4o.b5 4.2.31 ,.81 bo.6' -2.11.
SHOULDER LENG! £2.67 18.ir 2.48 16. 38 19.'.4 ?.77 1?.4'. -1.91
INTEFPSCYV DIS' .NCE 33.98 36.1: 2.'.2 9.16 Ibo92 3.04 0 8.4' 17
INTEPISCYi MAY~ Jm .b,.47 h.5 2.5.. 5.17 '.55 1.114 6.21

TOTAL GROqUV a 6682,p SMALL SHOAT SUIGROUP N a *
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PABLE 1 (cont'd)

COMPS41SON OF 51TN PERCENTILf VALU StiOPt SUOG8OUP VALUES AN4O SMALL SIZE RtGPESStON VALUES
Or AqMY DERSONNEL

WiEIGHT IN ILOGRAMS A '4iASUkMNiNT VALUES IN CMNETERS

OVVITION 8--TWLCN DEVIATION BETWdEtN DEVIATION 9IETWEEN
SUBGROUP 'EA'4 ANO RGRESITO VALUE SUBGRtOUP MWAN AN4O

Sim SMiALL SHORT qTH %ILE REGRESSION AND 5TH %ILE R!GRSS ON VALUE
VARIARL-- NAM4E P~CE.T1C MECAN 0 X0 VALUE 0 X0 0 %

SLtELVE L:4GTH4 79.36 ?Q.S'. eta *22 sc.61 1.25 1dsb -1.0? -1.35

VE.-TICAL T4UNI( rIR ISL*53 Mesa.5 100' .69 153.11 ?.58 1.'9 -1651 -1.01
uplCe. THIGH' CIRCu'I '.7.*' 4.9.0 1.18 3.55 s1. W6? 5,045 -.98 -1.97
L0!fA THIGH GIRCUM 3403?7 3.l 1.97 S.'.1 37.21 2.8'. 7.61 -087 *z2'.c

CALF CJCUIFMNfC; * Jig 11 3.21 qs 2.85 33.41 1.61 4057 -46f) -2.00
AN4LC CIqCUWvDNCE 2. 46 Z160I .57 ?*70 21.26 .81 3095 -.23 -1.10
HEEL-ANKLZ CIRCUMF 31.41 31.03 .32 1.12 32.08 06? 201 -.39 -1.11
INSTEP CIRCU'IF"NCE ?309? ?4..77 465 3.4.9 ?9.10 1.18 WE.? -*3? -1.31
AAL OF FOOT CIRC $2.8.5 ?13C *as 3.66 2,7.74 1.25 5.2? -.39 -1.69

Al 17049 ?1021 3.21 15.15 21.55 3.96 16.54 -.381 -1.66
WS6#'T/1STIHATED 57.91 56.97 -.96 -1.69 56.4.1 so#$ $1? -1.4, -1.5'.
STATUkeMT~IMATL0 16589? 164.26 .1.6' -1.00 16b.55 *63 .38 -2.2? -1*38

4 TOTAL. GROUP N a '662, SIALL SHORT SUBGROUP N 245'.
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TABLE 2

COMPA01S0N Or 95TH PERCENTILE VALUES WITH LARGE-LONG SUBGROUP VALUES AND LAR.GE (112E 6REGRESSIWja VALUES
1966 SURVEY OF ARMY PERSO'NNEL

WEIGHT IN KILOGRAMS ALL OTHER MEASURMENT VALUES IN CENTIMETECRS

DEVIATION BETWEEN DEVIATION BETWEEN DEVIITION SFTWEEN
SUBGROUP MEAN AND REGRESSION VALUE SUBCROUP MEAN ANO

95TH LARGE LONG 99TH MIE REGRESSION ANO 99TH XILE RfC.,ESSIO4 VALUE
VARIABLE NAME PERCENTILE MEAN 0 ZO VALUE 0 %D Z

V_"IGHT 91. 916 95.04 3.50 3.66 91.5'. 000 0.00 o 3.66':JATURE 1o656' 1S6.96 1.34. .72 165.6. 1.00 0.gt0 1 -,4 @72
"RVICALE HEIGHT 160.20 161.15 .95 .59 159.99 -@21 -. L3 .1' .72AOULDER HEIGHT 15'..20 155.17 09? .o62 1514403 -#20 -.13 4 o .5
LIST HEIGHT 115.30 114o.63 -. 6? -.59 113.79 -1.51 -1.33 1# .71

JNCTIONAL REACH 90.91 66.6A -2.23 -2.6:2 67.69 -J$32 -3.16.'.4
1'OTCH HC-IGHT 91.75 90.16 -1.65 -1.63 69.37 -2.35 -2.67 '3 .a1
VITELLA IHEIGHT-TOP 56.6.1 57.06 -1.3s -2.37 56.76 -1.63 -2.67 .7 .68
C.'LF HEX HT 40.03 36.36 -1.6? -'..35 36.05 -1.96 -5.21 t .82
V. -TICAL. REACH/SIr 11.7.66 14.7.66 -.20 -.1'. 1'.6.7? -1.19 -.76. ob1

TTING <IGH I 96.70 95.72 -.98 -1.6.3 95.3. -1.36 -1.6.3 m .6.0
L E HEIr.,,T/SITTJING 66.66 63.35 -1.33 -1.59 62.63 -1.6s -2.23 -;? .62

.0 '-SHOULOER HF/S 67T.64s 66.4.5 -L.19 -1.79 66.20 -1.1o6. -2.17 ". .17
'SEE HEIG4T/SITING 58.77 56.53 -. 24 -. A.2 s6.10 -.67 -1.15 v .73
PLITLAL HEIGHT 486.66 4.6o99 -1.89 -'..r4 '.6.63 -2.01 -4..29 1 .21o

.H<Sl DEPTH 26.7'. 25.0'. -. 80 -Ye.8 25.oo -1.1. -4.16 '. 1.32
CHEST OREAOTM/SK(IN 34..1. 33.56 -.78 -2.33 33.3f .69? -. 90 9 o55
HIP 9REAoTH J6.75 36.67 -. 08 -. 23 3b*26 -.4?7 -I.sc q 1.0b
OCCIPUT-EX CAPJTHUS 16.91 17.57 -1.0'. -5.60 17.71 -1.20 -6.75 16 .69
OCCIPuT-TRAGG.. 12.39 151.75 -1.6. -15.27 10.56 -1.61 -17.11 1.los

HEAD HEIGH.T 144 S3 13.69 -. 8'. -4.15 13.63 -. 0o -6.61 CIA .6.3
SHOULOFR-ELROW LTH '.0. 00 39.76 -o.24 -. 61 39.35 -.69 -1.6'. .6.0 1.01
FOREARM-HAND L1'H 51.95 51.61 .o34 -. 65 51.1'. -.61 -1.57 odor .91
8ITTOCK-KNELTH 6'..3 64..62 .2e o1.3 68s.12 -.22 -. 1'. .53 .77
AUTTOCIC-POPLITEAL 54..53 53.19 -.6. -1.20 53.10 -.93 -1.76 #?Q .5'4

S 8Ilf7LTOI'3 DIAMETER .9681 '.9.15 -. 66 -10'5 '.6.9? -.A9 -1.63 .21 .67
MAX F"AFM-F"ARM SR 53.62 51.140 -2.22 -4..33 56.95 -2.67 -5.25 .'.5 .4.5
HIP ORFADTH/SITIN. 36.44' 36.32 -.1? -. 30 37.61 -.63 -1.67 .51 1.3'.
B31Y..OMATIC DIAM 1'..95 1...51 -.6.4 -3.t1 1'..50 -.4.5 -3.12 e2ll1
SIT6.AGION 0IA-:'TiR 14.465 16..00 -.45 -3.20 13.96 -.#49 -3.5c a'. .29.
HEAI. LENGTH 1 20.66 20.13 -o55 -2.72 19.99 -.69 -3.6.51# .05
OCC:PUT-NASA' RUUT 20.29 19.73 -.5b -2.66 19.60 -. 6 q -3.52 ' .6'.0CC: 1JT-PRON-:',ALE 23.55 22.69 -. 6c -2.9c ?2.71 -.79 -3.4.1 1 .69
HE A! ORF.AOTP4 16.z 04i165 -. 61 -3.016 15.62 -. 618 -1o. 12 o -, i .23
TNTi P1PILLAV 015 6.79 4.29 -@5c. -7.89 6.34 -.6.9 -?.7A -. 61 -. 10

',MEN' IN-NASAL POOT 13.1'. 12.51 -. 63 -S.r? 12o486 -ebb -5.25 $1' f 17
HANI' ' ENGTH 20.67 21.3? ."m -1.71 'P.16 -. 01 -2.16. .16 .74
PAL' LE'NGTH 11.68 11.32 -. 3( -?.1? 11.29 -.4f6 -'..31 .12 1.10
THU,,,, CFOTCH-FFO 5.85 5.33 -.52 -9.76 5.29 -.56 -ti.53 ."4. .6e
HANO (5REAOTH' 9.?7; 9.39 -. Yb *a. Ik 9.39 - 036 -3.8, -.06 -.1.

HEEL BREADTH 7.69 7.0. - -3.168 7.32 -. 37 -1..98 .11 1.les
FOOT LENG.TH 26.9S 26.79 -.19 -o67 26.53 -.6.5 -1.59 .20Lq
FIALL OF FOOT L1'H 21. 4C 21.22 -.10 -.as 20.9'. -.6.6 -2.21 I' 1.3I
SALL OF FOOT 9RF 10. 77 10.'?FA -#30i -2. 66 10.63 .' -3.2f If, .37
HFf60 CIIQVAF.RFNCf %b.i" 57.65 -.99 -1.71 57.95 -1.29 - 2.2'o .30 .51

NrCK CIFCU4F'ERENCE 6.1.02 6.0.1'. -. 86 -2.'ea 39.67 -1.15 -2.3C op7 .6?
SHOULDEz CIRCUMFER 124'.6. 122.60 -1.64. 1.Fo 122.26 -2.16 -1.77 .0? .2?
CHEST C JCUMFER"C[ 105o.94. 103.72 -Z22 -2.11. 1'2. 9 -2.95 -2.67 *7? .70wAIST CISCUMVqNCE 9f..)7 93.19 -2.69 -2.6? 4t149 -4..58 -5.11 I.q4 2.01.

AR6M SCY[ CIRCUMFER 50.3'. 4..64 -1.se -3.C6 '.68.1 -1.63 -3.76 .31 .67
FIICEPS CIRC/EXTENU 3'..3f. 33.09 -1.21 -3.65 32.75 -L*55 '.ol? .".e 1.01.
wRISI C'~'C0MFRNCE. 16.5A 16.2'.-4' -1.a7 16.17 -.6.1 -.7.2p *fl7 .0.
HANO CI; ; iFCRENCE 23.5A 22.65 .7 -3.1'. 212.76 -#at, -3.51 oil118

FO0REARMI CIR/FLCXEI) 33.15 32.11 -1.0'- -3.2'. 31.9X -1.22 -,o6:1 .1e *so
WAIST f1ACI( LENGTH 5c.0i 16..19 -2. 61 -5.1.2 1.8.02 -2.76 - .75 .16 .6
SH'IULDEF LENGTH 19.26 017 -2.14 -12.80 17.19 -.1.17 -L2.77 sot1
INTERSCYE DISTANCE 4.. 1.1.78 -2.'.t -'9.43 6.1.96 -2.201 -5.42 -.2!!.6
INT RSCYE MAXIMUM 118.9 56.7? -2.1' -. 02 56.137 2J.J -4..1k, sit .2?

STOTAL 19OUP 11 . '682, LARGE LONG qlifOORnUP N .11
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TABLE 2 (cont'd)

04AEO f 9STh 6COCIT~ VALUES WITH LARGE-LONG SUBGOROUP VALUES AND LARGE $SE REGRESSION VALUES

1946 SURVEY OF AR14Y PERSONNEL

wE!G'4T IN KICLOARAMS ALL OTHER NEASURMENT VALUES IN CE14TIPOETERS

DEVIATION dET WEEN DEVIATION StTWEIN DEVIATION RET WEEN

SUBSGROUP MEAN AND REGRESSION VALUE SUBGROUP KEAN ANO
QSTH LARGE LONG ISTH XILE REGRESSION AND 99TH %ILE REGRESSION VALUE

*VARIABLE NAME PERCENTILE MEAN 0 z0 VALUE 0 X0 a X0

SL~iVL LINGI4 902.009 92.4. *.03 -0m3 41.l59 -.04 -.91 see go?
SLEEVE I;4SEAW 93005 52.31 -.73 .1.39 510Id4 -Lott -2.33 .4.6 all
VVRTICAL TRUNK CIR 1,6.71 17913 .4 0# .4.4 171.36 -&.33 -.r$ 1.71 .96
LPPER THIGH CIRCUM 63o.96 6206?6 -2.43 -9.60? 4416 -2.60 .3.2 ?1 .lots
UPPER THIGH CIRCUN 43.96 42.1? -1.43 -1.0?2 *0.9 -2.66 -l.s3 .t? 01.1

CALF CIRCUMFERENCE 4.1.16 40.36 -.80 -1.98 160. 1? .1.61 -2.91 .21 .31
ANKLE CI1CU"1FRNCE 25.01b 24.64 -.4.0 -2.'.9 24..51 -.73 -2.97 .13 all
HEEL-ANKLE CIRCUMF 36.64% 36.19 -$IS -.06e 3604. -.447 -1.26 age all -

*INSTEP CIRCUMf"NCE tol4 20.17 -.46 -3.EO 20.38 -1.66 -3.61 ago10
BALL OF Irooi CIRC 27.1.1 25071 -.70 -2.11 26.01 -*so -3001 old .39

AGE 3ies7 23.30 -9.2? -39.79 23.17 -9.30 -39.91 .03 all
NEI6HT ESTIMATED 92*44 99.30 zo.66 3.01 101 -. 421 -.46 3.29 Lobs1
STATURE/!STINATCO 18460 16s.$7 .9 .4.7 166.6 -.10 -419 $to .12

*TOTAL GROUP N a682 LARCLt LONG SUBGROUP N cis1
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TABLE 3

COtPARISON OF 5TH PERGENTILL VALUES WITH SMALL-SHORT SUBGROUP VALUES ANI SMALL SIZFREGR SSION VALUES
1977 SURVEY OF ARMY M04EN*

WRIGHT IN KILOGRAMS ALL OTHFR 4jASURNENT VALUES IN rIETIMETERS

DEVIATION BETWEEN DEVIATION BETWEEN OEVIATION IETWEEN
SUBGROUP MEAN AND REfGRFSSTON VALUE SUPGROUP H4AN &NJ

SIN SHALL SHORT STH XILE REGRESSION AND STH %ILE REGOESSION VALUE
VARIABLE NAME PERCENTILE NOAN 0 X0 VALUE 0 X0 I X0

WEIGHT 46.75 45.69 *1.06 -2.:3 4b.?7 ".00 0.01 -1.04 -2. 3
STATURE 15SS 151466 -.e -.59 15S. Ion. a,0p -.89 -.54
SHOULDER HEIGHT 12309C 123.23 -.5? -.54 123.95 .05 .04 -.'2 -.59AXILLA HtIGHT 114.32 114.0, -926 -.23 114.61 42q *25 " 51 --.5
BUSTPOINT HEIGHT 109*28 109.47 .19 .17 11C*09 .81 *. ".6? -57

WAIST HEIGHT 93.2e 93.48 .26 .30 9..17 .97 1.0' ..6'
CROTCH HEIGHT 69 52 70.37 *,s 1020 70.61 1,oq .S' -,25 -.35
BUTTOCK HEIGHT 76*37 ?7.41 1.0' 1.15 7?.'.C 144? 136 -.4(2 -.03
KNEECAP HEIGHT 43.e 4 41v .45 1.02 44.39 .59 1.33 -"14 -.31
CALF HEIGHT ?90Oc 29.73 .71 2.4S 29.1 .81 2.77 -,05 -.26

SITTING HEIGHT 79q.1 1.491 ,9% 1.13 80.63 1.62 261L -.7' -.91
EYE HEIGHT/SIT 67.?0 68.85 t5 1.68 b9.93 1.83 ?.63 -.6. -.4
SHOULOER-ELBOW L 30.8' 31.21 .37 1.17 31.25 .41 1.31 -.,5 -.14
ELBOW-FINGERTIP 39.98 40.80 .82 20,1 40.T3 I7S 1.93 .0' .18
KNEE HEIGHT/SIT 46090 46.95 F, 1z 47.22 .32 .6. -, -. 7

POPLITEAL HEIGHT 37.97 38.61 .5. 1.41 .8.63 .6b 1.71 -.1? -. 36
BUTTOCK-KNEE LGTH 93.0' $2.74 -. 3. -.64 53.23 11 .28 -. -,4?
BUST DEPTH 19.60 2.49 .9 '.44 20.95 1.3; 6.4r' -6 °Z.26
WAIST DEPTH 15.33 16.45 1.12 6.8q 16.4? 1.14 6.91 -.0' ".10
CHEST BREAOTH 2$.38 ?6.t6 .78 P.94 ? ,32 .94 3.57 -.j -.61

WAIST BREADTH 22.16 Z3.1u 1OG4 4.33 2?.19 1.09 do.bO .0 -*3?
HIP BREADTH 31.54 31.93 .39 1.23 '2.41 .67 2.69 -(..8 -1.51
SHOULOEF BREAOTH 38.42 39.09 .6? 1.72 79.41 .9q 2.51 -3" -oi1
NECK CIRCUMFERCNCr 29.86 30.56 .70 2,?8 10,S e8q 2.8 -.t9 -. i
SHOULOER CIRCUMFER 91.88 93.35 1.4? 1.S7 94.38 z.,' Z.33 -. 71 -. 7e

C'rST CZRC AT SCYE ?7.54 ?986? 1.08 1.37 ?9.64 ?.30 2.88 -1.2? -1.j5
BUST CIRCUMFERENCE 78.15 803S IONg 2.12 81,? 3.22 V.95 ".17 "1.93
CHEST C BELOW BUST 6.37 68.45 1.06 1.58 69.47 2.10 3.02 -1.01 -1.4
WAIST CIRCUNFERENC 61.73 63.82 .4.9 *27 64.2. ?.51 3.1 -. 41 -. 57
HIP CIRCUMFERENCE 8S.so 85.78 .2S ..9 47.1b 1.o6 6q -1.41 -1.65

VERTICAL TRUNK CIR 14Z.16 141.33 -.83 -OK9 143.08 .92 .0- -1.7 -1.23
ARM CIRC AT SCYE 3?.8e 34.17 .3v; lots 34.65 .84 2. 1 ..44 -1.c
BICEPS CIRC, FL D 23.1q 24.03 ,,4 3.48 Z4.6? 1.38 5.6? -.54 -2.27
ELBOW CIRC FLXO 23.47 23.9' .47 1.9b 24.12 .65 2.?1 ".1 -.76
FOREARM CIRC, FLXO 22*15 22*71 .So 2.46 2.q3 .74 3.40 ,?' -. 3'

WRIST CIRCUMFERENC 13.62 13.85 .2 1.64 13.93 .31 2.26 -.09 -.62
UPPER THIGH CIRCUM 49.35 50,46 .1 1..2 oup 1.64 .2 4.43 -1.5? -3.14
KNEE CIRCUMFERENCE 31.26 31.61 .3S l.11 32.03 .77 2.4l -.4? -1. U
CALF CIRCUMFERENCE 31.04 31.85 .81 2.3 32.40 1.3b 4.2C -,So -1.?4
ANKLE CIRCUIFERENC 18.73 19.01 .28 1.47 19.44 .?1 3.0? .4 -?.?9

SHOULDER LENGTH 13.29 14.52 1.23 .649 14..31 1ODZ 7.11 oz? 1.49
INTERSCVE BACK 33.95 35.80 1.os 5.16 36.05 2.1e R.64 -.76 ".
INTERSCVE FRONT 30.38 31.90 1.52 4.75 31.48 11 3.49 .4? 1:31
BACK ARC. BUST 37.04 38.46 142 3.89 38.94 1.90 4.89 -. ,4A -1.2b
BACK ARCO WAISY 30.60 31.68 1.08 3.41 32.01 1.41 4.49 -01 -1.03

BACK ARC, HIP 41.82 42.41 ,59 1.44 403,38 1.56 3.59 -.qc' -. 7
WAIST BACK 36.71 31.46 1.7S 4o54 38.54 1.83 404 -or$ -.?1
WAIST FRONT 32.79 34.60 1.81 5.23 34.67 1.88 5.41 -.0' -.19
NECK-BUSIPOINT LGT 21.94 23.16 1.22 5.27 23.53 1.69 6.,5 -.37 -1.59
AXILLA-WAIST LEVEL 19.32 22.Ll 2.77 12.54 21.93 2.61 11.88 .16 .'.

SLEEVE I4SEAM 48,96 42.15 1.19 2.82 42.06 1.10 2.61 Ac .l1
SLEEVE OUTSEAM 49.17 50.15 .98 1.96 60.07 .90 1.d $01 .16
CROTCH LENGTH 63.1R 64.93 1.20 1as 67.12 3.39 S*O. -".IQ -3.37
HEAD CIRCUMFERENCE 52.34 53,4S 111 2.08 5Y.65 1.31 ?.43 -.?0 -.3?
HEAD BREADTH 13.76 14.29 .53 3.72 14.36 .60 4,18 -.07 -.48

HEAD LENGTH 17.61 18.13 ,57 3.13 18.24 .63 3.43 -. 06 -43:
PALM LENGTH 9.15 9.36 .31 3.3S 9.48 .33 3.56 -.0 -. 2
HANO BREADTH ?.18 7.31 .13 1.82 ?.%S .2? 3.63 -. 14 -1.59
HANO CIRCUMFERENCE 17.05 17.39 o34 1.98 17.60 5SS 3.13 -.Z1 -1.18
HAND lENGTH 16.06 16.47 .41 2,1 1648 .4? 2.56 -.01 -.06

TOTAL GROUP N : 1330, SMALL SHORT SUBGROUP N z 55

17



TABLE 3 (cont'd)

COPPARISON OF STO PERCENTILE VALUES WITH SMALL'SHOT SUBGROUP VALUES ANO SHALL SIZE uREGRESSION VALUES

197? SURVEY OF ARMY NONEN

WEIGHT IN KILOGRAMS ALL OTHER NEASURMENT VALUES IN CENTIMETERS

DEVIATION BETNCEN DEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP MEAN AND REGRESSION VALUX SIGROI' MEAN AND

STH SMALL SHORT STH XILE REGRESSION AND ITH TILE REGRESSION VALUE
VARIABLE NAMF PERCENTILE MNAN 0 XO VALUE 0 %D 0 XO

INSTEP LNG H 160.2 16.33 .1 2,1 16.11 *3 *55 01 .1 "*04FOOT LFNETH ?2.o34 22.69 ,343 less 220?6 *41 Lee$ -667 -*31

APHYRON HEIGHT 9.55 5.92 .3 6.0 b. 114 *9.10 took a3l11

TOTAL SROUP N a 1!3P, SMALL SHORT SU4GROUP N I PS
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TABLE 4
COMPARISON OF 95TH PERCENTILE VALUES WITH LAR i-LONG SUBGROUP VALUES AND LARGE SIZE REGRESSION VALUES

1977 SURVEY OF ARMY WOMEN

WEIGHT IN KILOGRAMS ALL OTHER NEASURMENT VALUES IN CENTIMITERS
OLVIATION BETWEEN OEVIATION BETWEEN OEVIATION 9ETWEEN
SUBGROUP MEAN ANO REGRESSION VALUE SUBGROUP MEAN ANO

9'TH LARGE LONG 95TH XILt REGRESSION ANO 95TH %ILE REGRESSION VALUEVARTAPL.- NAME RCENTILE MEAN 0 XO VALUE 0 %0 0 %a
WEIGHT 7..3 75.58 l.rs 1.39 7-t.53 3.00 3.00 1.05 1.39STATURE 174*09 174.79 o7L .1 174.09 0.00 0.00 .70 .40SHOULDER HEIGHT 143.7a 144.19 .49 .34 143.71 .01 .00 .48 .34AXILLA HEIGHT 132.76 132.82 .0h .0S 132.50 -.26 -.20 .3. ,254USTPOINT HEIGHT 127.78 127.52 -. 6 -. 20 12?.06 -.72 *.57 .47 ,37
WA1ST HEIGHT 1H,32 109.6? ".69 *,59 1r9,1. -1.22 .111 .o? .52
CqOTCH hEIGHT 03.92 83.11 -. 1 -.97 82.51 -1.41 *1.71 .61 .73BUTTOCK HEIGHT 91.5 91.44 .31 -. 34 90.61 -1.14 -1.26 ,84 092KNEECAP HEIGHT 52.51 52.21 -.3( -.58 51.6s -.86 -1.67 *56 1.08:ALr HEIGHT 36.58 36.04 -.54. -1.49 '5.48 -1.10 *3.Ir .56 1.5
SI

T
TING HEIGHT 3C.81 89.?1 -1.13 -1.?3 69.83 -.98 -1.09 -.13 -.14yr HVIGH1I/SIT 79.10 17.91 -1.22 -1.57 78.. -1.08 -1.39 -.14 -.18SHOULOE4-LLOW L 36.26 3o.11 .45 -1.25 ?6.0 -,52 1.43 .07 .18LLIUW-FINIGERTIp '.7.1 4?*1 "-.rl -1.Cs 46.51 -1.03 -2.15 .5" 1.30KNEE HFI.mHT iSIT 55.. is.43 -.01 -.43 55-04 -.4 -. 77 .11 .71

POPLITEAL HEIGHT 45.?. 45.37 -.37 -. 1 44.94 " -1.77 .43 .95IUTTOCK.KNEE LGTH 6 .. 0 63.19 -."1 -.t2 62.8. -.36 -.5? ,T4 .54IUST DEPTH Z6.79 25.13 -1.bb -6.60 2.10 -1.69 -6.7. ,3 .13WAIST DEPTH 22.23 21.45 -1.78 -8.71 20.31 -1.92 -9.46 .14 ,68rHiST nREAOTH 31j.0 I0.b4 -. 7u -2.49 30.3? -1.03 -3.4t .27 .3
WAZS1 8RAOTHI 99o 2861 -1.3r -4.72 28:22 -1.74 -618 .39 1.37
SHOULDEf 89EADIH 45.65 '.8 -e -1.78 44.93 -?2 .1.59 -.08 -414NECK CIkCUMFERCNCE 3.31 T1*.h -.87 -2.56 1..12 -.89 -2.59 ni1 .03SHOULDFP CIprtiJ'rER 1"9.21  107.69 -1.6b -1.49 107.32 -1.97 -1.83 .36 .34
CHEST CIRC (T SCY 9'*.Z8 42.26 -2i,2 -7.19 91.83 "?,46 "2.b6 .43 .46qUST CIRCUFER:NCZ 9c.91 95.49 -1.4? -3.56 95.54 -?.47 -3.3 -. 3 .46CHEST C JELOW DUST 83.32 53.76 -2.5b -!.1? 80.72 -2.60 -3.23 *MIA .15WAIST CIRCUuFERNC 83-44 79.0 -4.3A -',11 78.1)i -4.99. -6.3C .SA .4HIP LIRC-jMFLRENCE 10 53 1j4.91 -- 1.06 124.68 -1.3q -1.29 .23 .?2
VERTICAL TUNK CIR 16A.T C 165*2 -.73 -. 44 165.53 -.47 -.28 -.2b -.16AMCCAT.C(*5 41.92 -073 -1.79 40.6? -.98 -?.41 .25 .60
BICEPS CIRC, FLXO 30.G? e9.66 -1.01 -3.42 29.42 -1.25 -4.24 .23 .79EL3OW CrlC FLXO 8.78 2.32 -. 6 -1.62 28.00 -.7? -2.79 .32 1.13FOREARM CIRC, FLXD 27.13 26.66 -.4' -1.75 ?6.53 -.63 -2.39 .17 .63
WRISI CIRCU'FERLNC 15.85 15.56 -.29 -1.85 15.55 -. Ju -1.95 o02 .1cUPPR THIGH CIRCUM 64.47 62.7o -1.71 -2.73 62.74 -1.73 -2.?7 e2 .03KNEE CIRCUMFERtNCE 38.64 7.?6 -.88 -2.73 37.89 -.75 -1.99 -.12 -.1CALF rIRCUMFERLNCE 39.22 17.79 -1.43 -1.77 38.05 -1.1' -3.07 -.26 -.68ANKLE CIRCUHF7RNC 22.84 22.02 -.82 -'.72 22.1 -,70 -3.16 -.12 -.54
SHOULUER LENGTH 16. 0 15.895A ".00 1f,?. -1.36 -. 77 .11 .68' INTERSCYL BACK 41.68 39.90 -1.7. 45,'. 39.83 -1.85 4.tz .19INTERSCY, FTUNT 36.11 15.49 -.64 -1.81 6.j1 -1.12 -3.2 .48 1.354?.AC ARC, 8tST 47.31 45.31 -2.06 -4.41 45.31 -2.0 -4.41 .3f .01eACK APC, WAIST 41.5z 39.34 -2.24 5 38.9r -?.63
4AC< ARC, HIP 53.92 5Z.11 -1.81 -3.47 52.0. -1.88 -3.61 .07 *13W4IST BACK 1.6.18 4.3.46 -1.92 -4.42 43.34, -2.0'. -4.71 .12 .28
WAIST FRONT 41.32 39.4. -1.97 -4.e6 38.91 -2.14 -6.01 .43 1.08NSCK-BUSTPOINT LGT 28.7 2?.4. -1.34 -

4
.b9 Z7.2i -1.57 -5.79 .?3 .85AXILLA-WAIST LEVEL Z7.5? 24.51 - -12.28 ?4.3) -1.1616

SLEEVE INSA 49.5. 4..4 -1.17 -2.0? 48.25 -1.31 -2.71 .J9 .38SLEEVE OUTSCAH 5'.93 53.2C -. 7. -1.25 57.79 -1.14 -1.98 .4? .72CROTCH LENGTH 01.4o 78.55 -2.91 -3.73 79.2a , -2.28 -. 71 -. 91HEAD CIRCUMFERLNCE 57.7' 56.47 -1.2' -2.5 5.31 -1.43 "2.5' .16 .28HEAJ 3RfAOTH 15.5. 14.97 -.97 -3.e3 14.69 -.65 -4.35 08 .50

H1A9 LENGTH 1.81 1q.27 -. 54 -2.61 19.22 -. 5q -3.9 .s .27
PAL' LENGTH l.78 10.49 -. 29 -2.79 1E.42 -. 36 -3.48 .0' .6?HAND 3REA0TH 8.46 8.2c -. 21 -2o5 8.22 -. 24 -2.9. .0! .42HAND CIRCUMFERENCE 19.87 19.19 -.48 -2.45 19.37 -.50 -2.6n Pz .14HAND LENGTH 19.04 t5.6r -.39 -2.L9 18.47 -. 57 -3.17 .4e .95

i TOTAL GROUP N 1330, LARGE LONG SURGiOUF N : 55
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TABLE 4 (cont'd)

COMPARISON OF )ST" PERCENTILE VALUES WITH LARGE-LOWS SUBGROUP VALUES 4N LARGE SIZE RGRESSION VALUES

1977 SU*VFY OF ARMY WOMEN *

WE14HT IN KILOGRANS ALL OTHER NtASURMENT VALUES IN CENTIMETERS

OVIATION OLTWEEN OEVIATION BETWEEN OEVIATION @ETWEZ%
SUIGROP MEAN ANO REGRESSION VALUE SUBGROUP MEAN ANO

9STH LARGE LONG 94TH XILL REGRESSION AN 9STH XILE REGRESSION VALUE
VARIABLE NAME PERCENTILE MEAN 0 XO VALUE 0 X0 0 xe

INSTEP LENGTH 1195 10.21 -. 3. -1.77 .11906 *6 -2.02 .12 .63
FOOT LENGTH 2I6.0.7 26.21 -026 -1.01 2.9 -06 .. 0 2 6
HEEL-ANKLE CIRCUMP 33.29 32.65 -.064. -1.33 32.60 -. 09 1 .5 *IS.1
FOOT AREAOTH 1.73 9.43 -.33 -3.49 9.34 -*IS .3.0. ?i t2
HELL BREADT $*48 G.52 -. 30 "4.66 6,4* ".? "$.74 too%

FOOT CIFGCUNFRENCE 24*.2 23.96 -*56 -2.33 23.90. -. 56 -20.4 .2 .09

AME MFIG"T lles? 1109 .08l -6,66 11061 "019 .10 016 Saks
SPHYRION HEIGHT 7.3% 6043 -091 *?046 665 " *0 *

TOTA1L GkOUP N a 1336, LARGE LONG SUBGROUP N . 55
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TABLE 5i

COM~PARISON Of SIN1 ,ERII ILI VALUCb WI INl SNALL-5*4041 SUSCRoUP VALUA'1 Awl! SMALL t4IZr U601911ION VALUVI
946? SURVEY Of USAF FLYINGC PERSON49L of

WE1IT IN KILO(.UAM5 ALL 07.114 DiASUOM(NI VALjg9 Ili C11?1elYngvo

OIVIAIIOW ItIEWEh OIVIA?11Nm seIIII PtVIAlION *(?4.V(Mc

SUDG9OUP wi6AN ANO1 qc~ous~itul VA1AJ5 SUACUOUP *4(A4 £Aij
911 SM 11ALL $1,1041 9144 Mlt U61,531614 AN £4 1.1 MI l(GOMI4O' VAI~tlV

Vq fi? NAMI P(PtCLN?1E P14 It I "IA VAIIr 0 10 I)

(WAIRL W?.9 b19 ..2.L8 ,1A 139.0v 0,I to 91 1. If

AC I ;IA.LI 1311 .2I8 J I9i -1.1 i.b IM, 0 1~e It ~ -. q41 *1.1

RUA41~ALC ~i4'4! Mo off 10.'00 -104" -1.1O13 ISI.aC .G ?j ", P0 -109

ST L I PON HE 1041 so to,7 96. *,94 .b0 ' .64 t. 0 *J. F ~ 10 9
'J

(1iUYIO ' LIGH 6104 !1.. 82..00 -. ' . F Il.l .?.lo 9 1.03 -~I -1.'.
154(u4AS I I RZoL. t..et I5 3(l 61.'' *.4. I..4 its94 of3 .1. 1~ t4 - I It

NIPPLE" 01CIH 10.7 op 1461 -. ' o.. I85 o.;1 940) .4,8 d.5I
WAL1 011 O4 A 00.41 .90, F ... 1.0 -.31 o.,0 It9 1.1 i7 be#

ANlVI OC.1(#It [o i2.O 41060 416 8. 3 1.8v .81 6.4. or
"60#1G.4'IN 08.11 A Of.4 y3. &16 Pro9 44 il,. -.o4.og5o s ob

AC'EA MOIJ I40G 1Pilot POP,. V F At 94 0 .. 1 1 50b' 1.0t l.0: *.24 -1.97I
U1'TC0 HITr 1 60SZ if.' F4s,' Ilio Ill)9 J 9 638 1 1 0-.401 '1.,,

wAtM 'I C if T/ HEI G A. '3 b %4O I1.l 6 vI 31 q is' 61.90 .404.10114. 'o" 1.

V PL f.! O 0'. .' 43.t%1!4 - it7 .0 469 51. 1.8- -,61. -to.81

c" AI I LO lot I' C111 , * ) )3 ?1 1.4 17.6 ila. 12 0 1 -,$01 -140

ANL I t LLI( k L 12.17. 13.786 .1 t .104 12,86 0117 ,4 -*.124 -. 64

AC4IT IG ,4AIALI 06 . ~1 Of 1'.4 .1.' .'# 0960? 09'" 0 161 -. 04

m I 'i, lot It 6( #14 1 fil bI ?: 60.97 .'. C. 3t.b 1.1 a.7 0fIf.to.1 l

'.A" I'J14-l4 1'7 All. 1' 16 1 1 .' bi. to t.o 10 02 -.94.11 -t.57'

E1,404 14'lI HO/S t . 44,' ~ , 94. 9; .50 10 9.' r.749.t 0-1 Ii -.#41toI

KN4 "A(-' 14/SI DI"G' St. Ili '..4 1.'5 Is.,.51rA St.9416.. *2S .9 .flost

PO 1I t 4 115114 40. U' .. : I .3, 1.97 '41.( 0 9 4 l A1

W17I(.K- PC (7j 4 4. THMje fib.1 Ol 06.54' .0 1 t9iA 3'.3 if?. it.6 0... -1.114

''4~p IIK1 L I A L~' tot' It Ae. 1.) .01 0564 16. IFi of It, *.A

,.4tIILOCNt1 i C L y"w' I0.'. 171.8 tdl 0 111. 0 toy. 1..9# .,g -1.61
4cQ 104 A? 'kI. t ?. 16 . 117 1.3 0 ,. U9iA V.' ? 33r -01.? 14

..L1 1 ,-,I ~ILEV'L4 39. S4 4 1 1.3is 8190 '.60 i.1 19 A?1

41i'1fli REACH'I F..J . 'AL 75.41 15 6 toId ~ 5, 1* .6

rw 41-Tm R-C /Xjl Z. dj6z 4,f)7 14t04 -;.21II L ~ ~ ~ ~ ~ ~ ~ Bs Avail14EP 14 1. 14.r( *6 abeCp



-..a c. . .. .-

TABLE 5 (cont'd)

OM"PAR1SON Of 5TH PEACENT ILL VALUES WITH $NALL-SHORI SUBGROUP VALUES AND SMALL SIZE Rt-GvrSSION VALUES
4 1967 SUILY Of UJSAF FLYING PiRSOMNEt

WEIGHT IN 'ILIGRAMS ALL OTHER 4!ASURMCNT VALUES IN CENTIMETERtS

OLVIATION iPTUEEM .FVIATION -IfTWEtN DFVIATION CrIW;rEN
SU3GR)UP' ---AN AND f

4
0:SI VALUE SU"?O0'P 4 Al"%in SMALL 4NOQT rTH ZIL?' *E-GOSSION AND 5TrH XILC. PGRSzO VALUE

VAQIA0L NAMEC PER'EhTIaE ICAN C, tO VALUE o X1

CALF CINC UMFIRIGHT 33.%^ 14.17 .57 1.96 14.35 1.3!; 3.6 -of? -1.3'ICALF CI#-CUMF/LrFT 33. 2! 31.95 .7 1. 4.5? t$3? 3.6. -.1, -1.0?ANKLE CI.OCUMF"ENCE 2e.4? 23.91 .44 24Z3 21.09 .6? 3.19 -.iq -qSCYS CI CUMrERtN'l~ 43.7.o 4."? .32 .73 4!.21 1.4m8 1.2? -1.16 -2.63:%lCPS C-EXTSwNI/T 2E.4* '3.00 1.0'. It.1 ? 8.I Mi 1.62 5.0i -.0 1; 4 Z.

'IZZPS C-LXTENO/LI 20. Sr 2?. 8b 1.31 %.72 28.16 1.61 5.73 -. 31 -1.17RICE:PS C-FLEE:O/AtT 29.19 ?1.q7 ,*Qe >.R '(.51 1. &.1 .t -6 -zo,1RICEP4 C-FLEKEOILT 28.419 23.6? 1.1Z 3.82 '9.93 t.* 4. 8 01 -.31 -1.9'.ELBOW CIR-EXTENOCO 25.38 25.69 .31 1.19 26,03 .6r 2.49 -.34 -1.31ELBOW CIE-FLEEFO Mo.o? 28.93 h4t, 1.59 29.40 1.l1 3.4j *.5% -1.9c

10CER ARM C-EXTEND 25.81 26,2? 4F8 1.74 26.5se .7s 2.81 ..?a -. VLOWER AkiM C-FLtEE 27.25 27.76 .51 1.83 28.12 .6? 3.11 -1.3Zw*IST CIQCUWFENCE 16.19 16.64 .4! 2.69 16.7p .51 363 -.[6. .34SlVt L/SPINE-SCYE 25.49 P6. 64 1.16 4.33 26.93 1.... 5.31, .,2A -1.9?SLV L/SPIHE-ELBOW 56.w? 56.5c eLt .14 57.2?3 .81 1.41 .. ' -1.29

SLVE L/SPINE-WRISI 85.20 84.64 *.46 -.66 85.92 .62 .72 -1.1', -1.4nfANTEPIOI NECK LGiN 5...9 8.18 2.69 32.90 8.19 '.71 32.90. -Of,. -.03POSTER1i NECK LIPI 10.59 13.0? ?.40 16.95 12.91 2.12 18a.Or .14 1.15SHOULDER LENGTH 14.61 15.61 1.0. 6.4.3 15.76 1.17 7.41 -$to. -1.39DELTOID ARC 11.89 14.79 .86 it.83 1 A.SR .914 6.61, -.13 ..14

INTEPSCYr 32.52 36.48 3.9f 0.85S 36.7b 4.24 11.5. -.26 -.?aINTERSCYE MAXIMUM E 56 17.22 .64 1.13 S8.05s 1.47 2.84 -.8' -1. 46WAIST FRONT-OMPN**N 36.93 37.78 .85 2.25 M816 1.23 3.23 ."Is -1.01CROTCH LGTN-OMON"N 63.5 64..3'. .7 1.21 05.? 1.91 2.92 -1.11 17WAIST BIC'C-OMPNL"N 43.19 41.75 .65 1.40 44.3s t.20 2.88 .Af~ -1.44

FOOT LENGTH 25. 13 25.61 .'.p 1.89 25.58 .45 1.75 .04 .14INSTEP LENGTH 18.Zls 18.7s 0.) '.61 18.71 .%a' eS7 .'2 .1FOOT ARLOTH 8.49 9.22 .2! 2.4.6 9.11 .32 3.41 -089 -.43'ALL-OF-FOOT CIRC 22.91 ?1. 38 .4? 2.00 23.56 .66 2. ?, -.1p -06INSTEP CIRCU4F-NCE 23.83 246.19 .36 1.50 24.13 ' 2.e0. - .1 -. 5
HTEL CIOCUMFERENCL 31.66 31.83 .17 .5. '2.02 .36 1.13 .19 .9t0-MALLEoLAR BROTH 6.?2 6.91 Ijq 2.78 t.qk .2z 3.211 -.04 -.S.LAT"L MALLEOLUS HT 6.16 6.49 .03 504' 6,59 .43 6.51 -.1! -loseMEO"L 4ALLEOLUS HT 7.66. 8.07 .43 5.03 8.11 .47 5.8'. -.04 -.54HAND LENGTH 17.79 18.87 .28 1.54 18.20 .41 2.23 -.11 -.'3

PALM LENGTH 9.97 10.23 .?b 2.? 10 I.33 .3ao 3.4? -.10 -. 93HIND SRIMETACARPLE 8.24. 8.54 .30 3.7 8.53 .29 3.3f opt i10HAND ORTN AT TH4UMB 9.4.1 9.67 .26 2.66 9.73 .12 3.2', -.06 -.63*HAN3 C/METACARPALE 28.94 2'.59 os5, 2.66 ?C.65 .61 Z.qs -.06i -.31*HAND C ROUND THUMB 24.86 2'.60 .54 24?1 24.60 .54 2.21 -.00 -.10

HAND THICC/NETA-3 2. 42 2.6? .25 9.32 2.6? .25 9.21 .0'. .1HEAO CIRCUMFERENCE 55.23 56.27 1.04 1014 56.47 1.?4 2.19 -.24 -.16SAGITTAL ARC/INION 31.87 34.21 2.34 6.85 34.14 W.? 6.66 .07 .21MINIMUM FRONYL ARC 12.32 13.31 1.03 7.70 13.38 1.06 7.94. -.83 -.26SITRAGION-CORONA. 33.68 34.83 1.15 3.31 35.01 1.31 3I.79 -.1A -.50

BITRAGN-MIo FRNIAL Zq.lq 29.96 .7? 2.58, 30.15 .96 3.19 -.19 -.624BITRAG"N-SUBNASALE 27.62 28.5s4 .92 3.24 28.5? . 90 3.34 ..ON -.104* BTRAGXON-HCNION 10.63 31.41 .78 2.486 31.5o .93 2.94 -.15 -.47BIT-SUBNANDOULAQ 28.40 29.51 1.11 3.77 29.68 1.28 4.30 -.1f% -. 55BITRAG"N-POSTERIOR 27.21 23.65 1.44 5.02 28.73 1.52 5.27 -.DRo -.27

N4EAO LENGTH 18.7? 19.46 .69 3.54 1q.5j .74 3.79 -. 05 -.26HEAD OIAGNLIMENTON 214.38 24.89 .51 2.C3 24.98 .6. 2.41 -*10 -. 39HO DIAr./INIOHNEISE 28.23 21.48 1.2s 5.83 21.46 1.23 5.72 ."2 .12EAR BREADTH 3. 32 3.63 .31 8.65 3.69 .37 10.06 -. 06 -1.57EAR LENGTH 5. 9z 6.25 .33 5.34 6.3? .w7 7.96 -. 12 -1.84
EAR L ABVE TRAGION 2.48 2.92 .34. 12.10 2.8? .39 13.61 -. 05 -1.75HEAD BREADTH 14.73 15.31 .58 3.82 15.36 .63 4.03 -. 0%. -,27MAXIMUM fRONTAL BR 10.8?7 11.36 .4-9 4.31 11.3? 50 44.3? -. 01 -. 16BITRAGION BREADTH 13.35 13.90 .55 3.98 13.92 .57 4.10 -. 02 -. 13BI2YGOMATC BRODTH 13.39 13.87 .48 S.416 13.89 %nf 3.58 -.00? -14

TOTAL GROUP N *2420, SMALL SHORT SUBGROUP N x 61
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TABLE 5 (concl'd)

COMPARISON OF SIM PERCENIILt'VALUES WITH SMAL.L-SHORT SUOGROUP VALUES AND SMIALL SIZE REGRESSION VALUES
196? SURVEY OF USAF FLYING PERSONNEL 0

WFIIGHT IN KILOGRAM3 ALL OTHER 4EASURMENT VALUES IN CENTIMETERS

DEVIATION BETWEEN DEVIATION BETWEEN DEVIATION BETWEEN
SUIGROUP MEAN AND RSGRESSION VALUE SUBGROUP MEAN AND

STH SMALL SHORT 5TH %iILE REGRESSION AND 57H %ILE REr.RSSION VALUE

VAIRLiE NAME PERCENT ILE M EAN 0 X0 VALUE D 7.0 0 XD

wAIS;T CI.t-OMPHAL"N 75.76 77.23 1.'.? 1.90 79.5b los0 4.78 -2.33 -3.02

WAIST CIR-OmPH/SIT 75. 36 77 .18 2.12C 2.61 79.81 4.'49 5.57 -2.43 -3.14
n UTTOCIK C.IRCUMF'CE M78 9.7'. eqv -. 04. -. 05 91.40 1.66 1.82 -1.71' 1.99
':UTTi'CI :CIOCU'/SII 1 .97 97.26 .29 .,a 99.23 2.2', Z.29 -1.9' -2.00
Vcky1CAL TIINI( CIN lib. 61 154.09 -2.46 -1.59 157.22 .57 .37 -3.03 -1.9;

V*qT TL'UNK( CIR/j.IT 15i..37 14.6.69 -1. C.a -1.13 1'.1.l'. .77 .51 -2.45 -1.65

iC~nTALt.-ANT WAIST 25.'f 2b.:". 1.L' 3.98 26.57 1037 soir -03? -1073
* ,rnT1AL$-A W4IST/5, 2^.7' 11!.6t 1.i .. 52 24.01 1.28 5.32 -020 -.85

SCTL-SUPRATLRj.LL ?. 47 63.81 . 34 .53 64.61 t.14. 1.76 -060 -1.26.
SC1ZTL-SUDNSTJNLv/S ;F'.1) 59.53 * 7L 1 .2'4 61.nfb 1.27 2.11 .''7 -. 53

11C-TL-ANT £CyF LVL 40.1, 49..Z~ .;2 1.(,s 50.25 1.3r 2.69 -. 87 -1.69
SCT 'T-A T Z~ryr L/S *.To? 4-.3' 1. ! 2.ia 1.51.69 1.93 4..2- -. 'i' -1.41

* SC-?TL-A 9I35HOULOR 71.-ol T1.18 -.2' -.32 72.43 1.02 1.41 -1.25 -1.75
* SCqRT-A 4USHLO-i/S 6704~' 67.09 .05 .1,7 68.22 1.18 1.740 -1.1' -1.69

SCROTALF-PST WAIST 3C.58 32.J5 1.47 4.59 32.66 2.08 6.38 -061 -1.91

* SCFTL-WAIST OVR 9K 17.76 19.21 1.41 3.76 39.73 1.97 '..9r -. 49 -1.25

* SCROTAL'.-P WftIST/S 31.44 33.80 2.36. 6.99 34.17 2.73 7.98 -037 -1.08

SCOTL-WAIST/'3UTT/S 311.79 3r2.93 2.14 5.80 37.1'4 2.35 6.32 -o20 -. 55
* SCROTALE-C5rVICALE 76.1'. 75.2C P16 .8 77.48 1.0'. 1.73 -1.28 -1.69

SC4OTALk-CERVCL /S 77.6'. 78.2A .4'. .5b. 79.43 1.59 2.11 -1.16 -1.48

SCRTL-PS, SCYE LVL 5.7 57.15 be. 1.54 58.16 1.89 3.25 -1.01 -1.76

SC'RTL-PST SCYE L/S 5es.f) 59.79 1437 1.7Z 60.68 1.92 3.16 -.49 -1.49

SCRTL-P 4IDSHOULOR 76.75 18.62 -.13 -.17 79.94. 1.19 1.4.9 -1#33 -1.69

SCRTL-MUtS4LD OVR 9 44.14 64.69 -. C7 -.(s 85.9? 1.21 1.,44 -1.28 -1.51

* SC.RTL-P 0SH'LURt/S 81.'.' 81.01 .57 .7i. 61.95 1.51 1.84. .94 -16.6

SC~RL-m S.4I. 0 9/S 62.56 iz..y .22 .26 P3.91 1.3? 1.9 11 13
* UPPR THIGH CIRCUM 51.52 52.89 1.37 ?.59 53.97 2.45 4.53 -1.08 -2.33

UPOEF THIGH C/SIT 50.79 51.71 .98 1.89 53.440 2.21 4.17 -1.03 -2.s7
KN:1 CIW.CUMFERSNCE 35 .38 3 5.4. .08 .21 ?5.97 .59 1.65 -.51 -1.:#4

'(N;. ClIPCU9ZE/SIT 35.97 36096 .119 .2'. 36.47 .50 L.38 -.42 -1.16

'IG.OIIAL (IRFADTH 1r.634 11.21 *6c 5.38 11.37 .7'. 6.49 -.13 -1.19

AR.TO-fAO baiEAOrH 17.54 15.40 .8c. &.E5 18.43 .89 4.82 .*f63 -.18

BIOCULAP BRFAOTH b.41 9.91 .604 6.67 9.01 .in 6.71 -.00 -.03

* INTrEPPUPILLA~tY BRO 5.69 6.09 .4r' 6.E2 6.15 .46 7.4*6 -005 -.90

INTERUCULAq 3R"OTH 2.88 3.25 .37 11.32 3.26 .38 11.62 -.01 -.34

NOS:: 13READYM . 3.4.' .34. 9.e2 3.47 .17 10.72 -.03 -1.0

LIP LENGTH 4.6, 5.12 .42 10.15 9.13 .5' 10.31 -.01 -.18

FAO P10OTRUSION 1.65 2.10 .4S 21.55 2.09 .44 21.17 .01 .48

S9J.ASALE-NASAL RT 4.51 4.99 .4-6 9.E2 5.11 *so' 9.95 -.02 .T

PHILTRUP' LENGTH 1.12 1.53 .461 26.F5 1.51 .39 25.6'. .02 1.63

LIP-TO-LIP LSNITH 1.37 1.714 .71 sq.79 1.73 .695 38.29 .0'. 2.43
* '1ENTCN-SUt3NASALr L b.15 6.71 .6r- 9.96 6.71 .66 9.87 -.PC -. 01

MNTON-NASAL ROOT 11.4.. 11.65 .61 5.24 11.71 .67 9.71 -. 06 -. 49

ULL.LALLA-TO-VrC6T X 7.71 o.9? 1.26 14.(7 9.15 1.44 15.7r. -. 18 -. 0.1
IJASIL ROOT-TO-VPTX 9.25 1J.33 1.L8 I:.9 06.51 1.2t6 11.95 .17 -1.65

YTq'JL CANTHUS-VT 1(.71 11.52 .m1 7.r2 11.72 1.01 8.59 -. 2 -1.73
P1FONASALr-TO-4RTA 13.al1 14.23 1.2i: ri.7 14.4!p 1...0. 9.97 -. 22 -1.56

SO. NASALi TO-V'1TX 14..4! 15.60 1.17 7.50o 15.7'. 1.31 s.31. -. 14 -. 91
S TO'1ION-TO-V:ERT5X 1'..' 17.87 1.17 6.zz 17.99 1.25 6.96 -. 12 -. 69
M'NTON-TO-VERTEX 21.07 2z."9 1.V2 46.62 ?2.28 1.21 5.42 -.1'q -. 84

TRAGION-TO-VERTFX 12.42 '13.11 .69 5.25 13.21 .79 9.98 -010 -. 76

GLADELLA-TO-4ALL 19.26 19.88 .62 3.12 1q99 010 3.53 -fee -. 42
NASAL ROOT-TO-WALL 19.11 19.7'. .b! .17 19.79 .68 3.45 -. 06 -. 29

XTR4L CA4TI6JS-.ALL 16.75 17.52 .82 4.69 17.51 .81 4.6r at1 .116

9PUNASALE-TO-W4LL 21.39 22.23 .64. 3.78 !2.25 .86 3.86 *? -.1A

SU94dASALE-TO-WALL 19.67 20.65 09t 16.75 21'.59 .92 4.47 JO6 .29

* LID P'.0'IN*"C--WALL 10.71 21.84 1.13 5.4.3 20.7'. 1.0! 4.95 oil .51
CHIN PR0.41NCE-WALL 18.7' 19.97 1.2s 6.26 19.93 1.21 6.06 .04 .21

TRAGION-TO-WALL 9.29 10.30 1.01 9.P5 1'.19 o91 A1.94 011 1.1m

*TOTAL GROUP Nz 242C, SMALL SHORT SUgGROUP N z61
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TARLE 6

COMPARISON Of 95TH PFRCENTIL. VkLUQN WITH LA6.(.y-LONG SUtIG'OUP VALUES AN) LARC.L SIZE~ 6CGRFSSION VALUFS
190? SUROVEY OF qhAf FLYING 010SONNEL *

WE1(GHT IN .(ILOGRARS ALL OTHER1 MIASUPNft VALUPS$ IN CENTIM166S

DE VIAl I0N TII EN OfVIA1ION RETWELN DEVIATION ILIWFrN
SUBGROUP MECAN ANfl RiGRESSION VALU0K SUBGROUIP MEAN ANDl

457" LARGF L04G 04TH %ILE REGRESS104 A4i) 10TH %ILE1 REG6fiSIt. VALUEI
LIVAIRABL. NAME P0C.kYXLf MrAN 0 X0 VALUE 0 X.0 V X

We IGi.? 950vu 4.t7 29s7 Z.61 1667f O.f, 0607 lot? ?*at
H(1IT liTATUR0. 167.69 18508.6 .64 . is 167.69 0.03 0.00 .69 .647
AGE 46. c .03 -. 06 -%1.63 30047 -1S.AS -366 -.68 -2.2'
GRIP SIRN6YGH 69.616 6?137 -7.19 -t1.S3 I 2. 13 -Y.t] -11.19 .113
CERVICAL, HFIGHT Ibl.75 162.92 01 .. 161.77 .00 Sol V's .6

h Aj6i I L f 1 G4 T 12.). I 1?a S 5 *' 6.. 119.61 -.2l -410 *6 %7.e
l YLIO~N 044 IG61 9'1. Z 43.22 -$to1 -.010 92.0.8 -.76. -. 1 .71 049
L0ACMYION "LIGHT4 ?3. , Y2.01 -. 0 - .01 76.06 -1.14. -1.l6 06? $07

ILIn(RWSALf HT 117. ! 1'7, .1T .1'* 116.00 -00~ .0 43 .31 .?A
NUT10CK .41GH? q16., 4f. .96 a. -.66 Mill -.9% -100 .6.6 466

tDOCHANI VRIO4 14GHY 1)1.tfi 100... -60? -.61 100.3 -1.03 -10 a's $1 .31

(GLLTFAL FURROW 04UT 47. 67 00c3 -. r ..7' 66,91 -1.07 ljz. .6.6
(ROTCH. H.1.CHT 92.C3 4004' -101? -1.6.1t 96.61 -1.64? o1.16 .16 0.
PATELLA TOP 14716.4 6l. 94. 960.44 .6 -*o . ,0 S6.29 -. 6% -1.16 $to of?
4114F 1P' JC HEIGHT 63. 6% 11.4. -.6 .1 .. 77 03.26 -. 59 -1.o1I1 014 .1'.
ol'JLIR HEIGHT 0..61 4'..14. -... -10 3 4.7.03 -. %9 -Lots .10 oil

'6.17 ML1 390's 36.66bf -4 , -1.6f1 3&.34 -.A,) -2.33 or? opt
ANKLC MIGHT14 10.74 Iketo? -is?? -8.36 16..67 -1.2? -6.3% -.00 -601
SIT.1TIN1G HIGH 00b4 648 9.10 4461 -.%.1 97.66 -1,01 -1.63 .60 .61
WV Ht16.IT'SIYIN1 66 411 69.6.6 -.tbb -§7? S40.9 -1.3: -1.96 .66 086
410SHOIILUER MTISIT 6q.23 60.64 -.3%. -... 9 66.7 .44N -1.6.1 *A? too

ACROMION 4"GHI/SIT 66.66A 66.71 -. , -1.03 64.66% -1.') -1.97 .46 .4
fhflW RIS? MOW'S!? ?9.6 '6 V.99 5'. -400 76.61 -,s.)3 -1.0 .6.1 1.61
KNEE H 1IHSITI"G 69.9. 9. q of0 -. 00 19?A -,26. -. 4., atle 640
PUO0L1TAL HG.4?/SIT 4. 41. .66. -. 74 -1 066 4606.6 -.9. -:.0? 046 .1
IIUTTOCK66NL 1(16TH h'.hb b..6..u -.7W -Irq 66..66 -. 3? .00 sro. .6.0

ItUTTOC'.-POPLITI.AL %is. 60 '4614l -. 4t1 .7F6 S.3014 -ofi -S.1z *IQ . 3t
AC4M-t11( CP I 1 Vt 21.6it 21 .6h -. 91 -'.60 10. 30 -1. t S1lc ,63 .3f, 1.6.
SHOJL)1 -LIIIW 00i .1 3 64AS I. 31 -. 111 -, .34 396.11 -. 66 -1.t7 St% .6.3
ACRlONION.NAAOTALf L 36.7r7 3S.18 -.%9 -1.67 39.01 .704 -?.it *1% %4.3
fL11OW4WR1T 17(16141 Its 3b 11,1 .,43 -1.6iq 31.74 .s? -1.79 .nib .13

.- AOTAL-STYL TON LH ?9. ?#4 .7.?0 -.s6. -1.$7 Z6.62 -. 62 - Z.16 00 .30
FLCIOW-GIIIP LENbTH ITS v 311.10 -. be~ -169 37.26 -.66. -1071 .11 .3:01
?HUmif-TIP PtACH a?. a' 461.61 -1.66 -1.63 6ro.13 -1.9'. -1.z6 SIP .6.6
T,.i148i11P R1IHIXTJ 97.Z9 9%.16 -2.11 -t.rse 441 to -t.69 -2.73% .6.6 .6.
6L(..V(t INSEAM 92.'. 51.440 "1.6 -2.60 61.31 11 -1.61 '29 so? .16.

I1IARO'41L 0lttAOTli %.3.84. 6!.. -1.13 -2.b5 6?.2.' -1.16 -3.0? .116 .36
.110(0010, BktAITN sr,.1j s1.pq -. 01 -1.76 51610 -1.11 -g.16 *to .36
('HIS? ARZA(TH 3b.44 61 -1.12 -3.16 36.26 -1.21 -3.6 Sol $to
WAIST? OkITH"UMPH"M Is. at It 6..?' -.77 -2.26. 36.. 1t -. 40 -2.66. .11 is9
1ICRISIAL! OMLAkITI 31.?) 10.3? -. 66 -t.6? 30.21 -1.02 -3.394 *IV .16

HIP lIRtAJIH 36.%.? 36.16. -.33 -. 06 I7,92 .,So -1.6.s .22 .56
HIP Pf1RCAJIN SITT"G 61.06 4.1.36 -. 36 -.93 '.1.06 -006 -1.71 .32 076
71804' .14(011 dONE /it 7.6 7.601 -. 16 -2.60? ?444 -. 26. -3.20 Sol .61
rLtlOW O1101i iOW4/L ?~.%? 7644 -.16 - .6 3 ?.4.6 -. 11 -2.67 .63 44f
F "A6M-F "ARM~ I6"OTM H 61.66 16.66 -2.10 -3.96 $6.0I -2. 36 -6.03 .26 %I.

6(177 ott-OIN 10(47/. 10.7?1 10.%6 -SIT -1.6f? 106.63 -.20 -t.44. .03 111
CHEST? 077TH t7.? 26.61 -.90 -3.00 76.66 -1.03 -3.06 .13 .6.9

001TI)L 0771.4 I7..' 26.63 -66? -3.77 ?64446 -1.01 -3.6t .19 073

1.41GH CLEARIANCE HT 14.66. 16.29 -. s9 -3.03 16.06 -OF* -6..33 473 I.?$
NEICK CTIRC -7.AXIMUM 6.1.63 60.46% -.90 -1.6.1 6.0.39 -1.26. -3.0y oft .66.
SIIOULOFS CIRCUN"C( 117.63 12s.67 -1.06 -1.39 126..6 -2.19 -1.76 .6.6 .39
CHEST CI'OC At SCY7 111...6 110.23 -2.22 -2.01 109.63 -2.62 -2.36 640 .36
CHEST? CIIWCLIH7ENCE tag9.%? ilb.0.. -2.7.1 -7.61 lat.s1 -t.41 -2.73 .13 .12

101AL I.WOUP N *20,t LA41UE LONG SkAIGR01' N *90
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TABLE 6 (cont'd)

COMPARISON OF 99TH PERCENTILE VALUES WITH LARGE-LONG SUBGROUP VALUES AND LARGE SIZE REGRESSION VALUES
1967 SURVEY OF USAF FLYING PERSONNEL

WEIGHT IN KILOGRAMS ALL OTHER MEASURNENT VALUES IN CENTIMETERS

OEVIATION BETWEEN OEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP MEAN AND REGRESSION VALUE SUBGROUP MEAN AND95TH LARGE LONG 95TH XILE REGRESSION AND 95TH ILE REGRESSION VALUEVARIABLE NAE PERCENTILE MEAN 0 XD VALUE 0 20 0 X0

CALF CIRCUMF/RIGHT 40.99 '..19 ".8. -1.98 39.89 -1.10 -2.75 ,30 .74CALF CIRCUMF/LEFT 4C#63 39.90 -.73 -10e4 39.6S -.98 -2.8 .25 *63ANKLE CIRCUMF"ENCE 24.57 24906 -S1 -2.14 23.89 -.68 -2.83 ,16 .67SCYE CIRCUMFERENCE 52.98 51.75 -023 -2.39 51.88 -1.10 -2.11 -.14 -. 27BICEPS C-EXTENO/RT 34069 33,52 -1.07 -3.18 33.38 -1.31 -3.93 .2. .72

BICEPS C-EXTENO/LT 34.31 33.26 -1.0s -3.15 33.02 -1.29 -3.92 o2s ,74BICEPS C-FLEXEORT 36.60 3,5.6 -L*0 -2.92 35.27 -1.33 -3.78 .?9 .82
BICEPS C-FLEXED/LT 35.93 34.98 -. 95 -2.7? 34.67 -1.26 -3.63 .31 .89ELBOW CIR-EXTENOEO 30.11 29.71 -.40 -1.36 29.02 -59 -1.99 ,18 .52ELBOW CIRC-FLEXED 34,20 33.39 -.61 -2.42 33.18 -1.02 -3.06 .22 .62

LOWER ARM C-EXTEND 30.63 31.1? -. 46 -1.52 29.98 -. 65 -2.17 .19 .64LOWER ARM C-FLEXED 32.44 31.78 -.b6 -2.08 31.63 -.81 -2.56 @1s *48WRIST CIRCUMF"ENCE 19.23 18.73 -.50 -2.66 18.58 -065 -3.51 5ly .83S.VE L/SRINE-SCYE 31.46 30.45 -1.01 -3.31 30.15 -1.31 -43 .30 .99SLVE L/SPINE-ELBOW 6503 64.b2 -.41 -.63 64.14 -.89 .1*39 .48 .75

SLVE L'SPINE-WRIST 96.78 96.56 -.22 -.23 96.09 -.69 -.72 ,7 .19ANTERIOR NECK LGTH 11.15 8.5s -2.50 -29.29 6.58 -2.47 -28.62 ",03 ".36
POSTERIOR NECK LTH 16.14 13.64 -2,50 -18.37 13.52 -2.62 -19.35 O11 .3?SHOULDER LENGTH 18.76 17.6 -1.12 -6.37 17.48 -1.28 -7.34 016 .90OELTOIO ARC 18.26 17.23 -1.03 -6.01 16.98 -1.28 -7.52 .24 1.41

INTER-CYE 44.97 41.85 -4.12 -1.o8 41.04. -3.93 -9. 8 -.19 -.46INTERSCYE MAXIMUM 66055 65.5? -,98 "1,49 65.39 "1.16 .1,77 is .27WAIST FRONT-OMPH"N 44,18 43.6S -.53 -1.22 42.88 -1.33 -3.02 .76 1.75CROTCH LGTH-OMPH"N 78.22 76.87 -1.35 -1.75 76.33 -1.69 -2.47 .54 071WAIST BACK-OMPHL"N 50.93 49.87 -1.06 -2.13 49.57 -1.36 -2.73 .29 *.9

FOOT LENGTH 29.05 2.6k -. 37 -1.29 28.56 -*49 -1.72 .12 .42INSTEP LENGTH 21.37 21.02 -.35 -1.bS 2S.91 -*46 -2.21 .12 i5FOOT BREAOTH 10.61 10.31 -.3#j -2.92 10.26 -.35 -3.41 .0s .48BALL-OF-FOOT CIRC 26.98 26.27 -. 71 -2.70 26.24 -.04 -2.82 .01 .12INSTEP CIRCUNF"NCE 27.80 27.32 -. 48 -1.76 27.19 -.61 -2.25 .13 .48
HEEL CIRCUMFERENCE 36.31 36.15 -. 16 -*.41 36.02 -. 29 -.80 .13 ,36BI-ALLEOLAR BROTH 7.98 7.7 -. 24 -3.09 7.74 -.24 -?.11 .00 .2LAT"L MALLEOLUS HT 7.95 7.54 -.41 -5.39 7.51 -*4 -5.8, .03 .38HED"L MALLEOLUS HT 9.51 9.01 -. 7 -5.21 9.05 -*.0 -S.12 -.01 -.09HAND LENGTH 20.56 20.07 -.43 -2,14 20.06 -.44 -2.22 .02 .08

PALM LENGTH 11.75 11.3. -. 1 -3.62 11.35 -.41 -3.53 -.,l -.19HAND OR/NETACARPLE 9.61 9.40 -.21 -2.28 9.30 -.31 -3.29 '09 .98HAND BRTH AT THUMB 11.03 10.79 -.28 -2.59 l.73 -.33 -3.12 .05 051HAND C/H!TACARPALE 23.14 22.67 .-47 -2.(.7 22. 54 -. 6v -2.68 .13 ,;9f1ANO C ROUND THUMB 27.61 27.14 -. 47 -1.72 2?.01 -.60 -?.22 .13 .48

HAND THICK/META-3 3.12 2.88 -.2 -8.21 2.87 -.25 -8,5b .01 .33HEAD CIRCUMFERENCE 59.93 58.69 -1.2 -2.11 58.66 -1.27 -2.16 .03 .35SAGITTAL ARC/INION 37.36 35.26 -2.10 -5.97 35.18 -2.18 -6.21 .ps .22MINIMUM FRONTL ARC 14.91 13.85 -1.06 -7.64 13.84 -1.7 -7.7v .01 .95BITRAGION-CORONAL 37.8. 36.58 -1.26 -3.43 3b.56 -1.28 -3.49 .0? .5

91TRAGN-'41N FRNTAL 32.46 31.36 -1.15 -3.52 31.51 -.95 -3.05 -.16 -.5;BITRAG"N-SUBNASALE 30.99 f.07 -.92 "3.C6 30.13 -.86 -2.84 .. IF -.22ITRAGION-MENTON 34.71 33.85 -. 86 -2.54 J3.86 -.65 -2.5e -.01 -.329IT-SUBMAHNOIBULAR 33.oG 32.48 -1.12 -3.44 32.'. -1.16 -3.57 .r' 13BITRAG"N-POSTERIOR 32.11 30.52 -1.59 -5.21 30.25 -1,86 -6.1b .29

HEAD LENGTH 21.0c 20.3P -. 7C -3.44 ?0.2c -. 7', -3.66 .4 *21HEA3 DIAGNL/MENTON 26.89 26.27 -.62 -2.76 '6.26 -.63 -2.39 .01 .33HO OIAG/INION-IOSE 23.55 22.45 -1.1p -4.90 22.46 -1099 -4.66 -.01 -.14EAR BREADTH 4.31 3.9a -. 39 -10.01 3.91 -. 4( -10.19 .01 .16EAR LENGTH 7.32 6.88 -. 4% -60,8 6.06 -. 47 -6.91 .04 .52

EAR L ABVE TRIAGION 3.45 3.02 -.13 -14.28 .- 01 -,' -14.66 .01 ,3HEAD BREADTH 16.52 15.03 -.59 -3.73 15.8? -.69 -4.17 .6 .36MAXIOUM FRONTAL BR 12.37 11.83 -.54 -4.55 11.86 -.51 -4.3v -.e3 -.24BITRAGION BREADTH 15.18 14.62 -. 50 -3.e2 14.63 -. s -1.?, -.00 -.q38IZYGOMATIC BR"OTH 15.09 14.61 -.4p -3.27 14.61 -.48 -3.?9 ,cp .0?

TOTAL GROUP N = 2420, LAR6E LONG SUBGROUP N - 9r
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TABLE 6 (concl'd)

C0O4PARLSON OF 95TH PERCCNTILE VOLUES WITH LARGE-LONG SUSGR3UP VALUCS ANI LARGf SIZE REGRCSSION VALU"S
196? %URVEY OF USAF FLYING PERSONNELII WEIGHT IN KILOGRAMS ALL CiHEx 'IEASUPMEoT VALUES IN CV4TIMTTLRS

)EVIAOON 8CTWLEN DEVIATION 4ETWEN DEVIATION 307 WEE4
SUBGROUP 4C~AN ANI REGRCSS104 VALUE SURGROUP MCAN ANI

9STH LARGE LONG 95TH %ILE REGRESSION AND 458TH XCILE REGRESSION VALUE
4ARIABLE NAME PERCENTILP 1rf 0 X0 VALUE 0 X0 0 X0

WAIST CIR-OMPNAL"N lot .03 97.99 -2.48 -2.54 O8.92 -3.11 -1.71 .82 .616
WAIST CIq-OMPH/SIT 100.16 96.78 -3,38 -3.4.9 96.16 -3.90 ..1.U .52 .454
BUTTOCK .TRCUMF"CE 107.89 107.9 -.35 -.32 IC6.51 -1.0ok .47 otq o64
9UTTOCK CIRCUM/SIT 119.29 118.18 -1.11 .04 117.20 -2.89 -1078 .98 .83
VERTICAL TRUNK CIR I81.32 161.59 1.27 .70 1'9091 *41 -.23 lose .93

VERT TRUNK CdR/SIT 173,20 173.33 41! 08 1752.34 -.86 -9st 09q ss?
SCROTALE-ANT WAIST 31.35 31.0? -1.23 -4.0O0 30.'.? -1.48 -4..8S .25 .8±
SCROTALt-A WAIST/S 28.31 27001 -1.3c --..81 26.94 -1.3? -S.10 so? #28
SCRTL-SUPRASTERNLE ?u, 69 74..5? -.12 -.16 73.4?7 -1.22 -1.67 Is1le 1.48
SCR._SUPRSTRNLLIS 6862 68.11 -.91 -.?s 67.29 -1.33 -1.97 .82 We2

SCRTL-ANT SCYE LVL 59.26 98.71 -. 55 -. 93 97.6h -1.6n -2.76 1.06, 1.al
SCAYL-ANT SCIE LS M349 92.17 -1:32 -2.52 91.38 -2:11 *4..10 .79 l.s1

SCT- ISOLR 63.72 63.61 611 832.76 - 19 '.16 1."I 1.26
SCRTL-A MOSHLORIS 77.86 ??.4.. -.4.2 -.4.4 76.77 -teoq -1.42 A?7 .87
SCROTALE-PST WAISI '.0.25 15.4z2 -1.83 -4..?? 36.39 -1.86 -4..86 4%3 .08

SCRTL-WAIST DVR DK 47.74 04.7. -2.00 -406? 4..4 -1.93j -4..1' -.11 -.23
SCROTALE-P WAISTIS 4.1.6? 39.14 -2.54 -6.46 34.21 -2.46 -6.27 -.0w -. 14
SCRTL-WAIST'qUTT/S 4.403? 42.36 -1.94 -4.70 4.2.16 -219 -5.18 olq .4.6
SCROTALE-CERVICALE 89.1? 81.S3 -.69 -.74 8.26 -.96 -1.09 *?a 031
SCROTALE-CERVCLF/S 91.12 90.17 .89 -. 94 89.9? -1.10 -1.23 0?1; .0S

SCRTL-PST SCVE LVL 68.09 66.80 -1.29 -1.93 66.96 -1.53 -2.29 024 .36
SCAYL-PST SCYE LIS 00.62 6907? -1,95 -2.24 68.02 -108 -2.62 .29 .16
SCRTL-P MIOSHOULOR 92.19 91.77 .38 -.4?2 91.28 ..&T -. 96 .44 es!
SCRTL-MDSHLO OVR 4 98.49 97.78 -.40 -.66 97.4? -1.03 .0 .100 6 .37
SCRTL-P MOSHLOR/S 4..2? 91.64 ..(It -. 67 9"wel? -1.10 -1.18 .4?' .5'

SCRTL-MOSHLO 0 B/S 96.15 99.9? -. 6 .01 99.11 -1.04. .1.09 '166 .4.8
UPPER THIGH CIRCUM 66.18 49.20 -.98 -1.90 64.4s8 -1.73 -2.60i an8 Id.
UPPIR THIGH C/SIT 84bo93 64401 -.76 -1.19 63.52 -1.41 -2.22 fiq8 1.01
KNEE CIRCUMFERENCE 4.2.19 4.1.87 -.3? -. ?b 41.71 -.48 -1.15 I1, 16
KNEE CIRCUM"CE/SIT 4.2.96 4.2.71 -. Z5 -. 58 4.2.46 -. S0 -1.18 .25 4

BIGONIAL BREADTH 12.91 12.14 -. 7' -6.35 12.1s -.7, -ti.25 -.01 -.10
EAR-TO-EAR BREADTH 20.20 19.38 ".82 -4e.23 19.27 -s.63 -4.82 all 697
SIOCULAP BREADTH 1M.0 9.30 -.71 -7.69 9.3.. -. 6? -7.13 -.0016 -. 48
INTERPUPILLARY ORO 6.88 6.36 -052 -8.13 6.40 -. 48 -7.4.5 -.004 -.67
INTEROCULAR BRDTN 3.8Be 303? -. 4.3 -12.83 3.41 -. 39 -11.39 -. 04. -1.24

NOSE BREADTH 0*.05 3.69 -. 41 -11.06 3.62 -. '.3 -11.78 .02 .64.
LIP LENGTH 5.84 .40 -. 1'. -8.21 5.34 -.50 -9.3t. .05 .99
EAR PROTRUSION 2.76 2.2% -. 51 -22.73 2.24. -.92 -23.03 e01 .2'.
SUSNASALE-NASAL RT 5.74 9.22 -.62 -9.87 9.028 -. 446 -9.0. -.00. -676
PHILTRUM LENGTH 2.53 l.58 -.4s5 '.28.8 l.s1 -. 42 -2646 -. 03 -1.74.

LIP-TO-LIP LENGTH 2.33 1.7 -. 63 -36.70 1.72 -. 61 -35.08 -. 8? .1.28
MENTON-SUBNASALE L 7.78 6.9? -.81 -11.67 7.10 -.Go -9.56 -.13 -1.913
NENTON-NASAL ROOT 13.03 12.20 -.83 -6.76 12.38 -. 65 -5.29 -. 17 -1.40
GLABELLA-TO-VERTEK 10.90 9.48 -1.42 -11.01 9.43 -1.90 -16.01 g08 .6
NASAL WOOT-TO-VRTX 12.33 11.06 -1.27 -11.49 10.99 -1.34 -12.18 t0? .61

XTRNL CANTNUS-VRtX 13.25 12.23 -1.02 -8.39 12.19 -1.06 -8.69 04. .31
PRONASALE-TO-VRTK 16.61 15.12 -1)49 -9.84 19.03 -1.58 -10.90 .09 .60
SUBNASALE-70-WRTX 17.79 16.49 -1.30 -7.80 16.44 -1.35 -8.23 .05 .13
ST014ION-TO-WERTEX 2C.03 18.74 -1.29 -6.90 18.74 -1.29 -6.87 -.01 -.03
MENTON-TO-VERTtC 24..4. 23.25 -1.20 -g.1s 23.28 -1.17 -S.01 -.00 -.13

TRAGION-TO-VERTEX 14.0 13.70 -. 7S -5.4.6 1'.69 -.76 -5.93 eel .07
GLAGELLA-TO-WALL 2t.468 20.78 -. 71 -3.36 20.06 -. 72 -3.49 .02 .09
NASAL ROOT-TO-WALL 21.28 20.96 -. 72 -,t.91 20.5? -. 1 -3.4b -.01 -.89
XTRNL CAN!HUS-WALL 18.86 18.02 -.64 -4.64 18.08 -476 -4..29 -.06 -.33
PRDNA SAL E TO-WALL 23.88 23.09 -079 -3.41 23.15 .. 3 -3.17 -. 05 -. 23

SUSNASALE-TO-NALL 22.26 21.39 -. 87 -4.09 210613 -. 83 -3.89 -403 -.19
LIP PROMIN"CE-WALL t2.59 21.63 -. 92 -1.*25 21.63 -. 92 -1.26 .00 .00
CHIN PROMINCE-WALL 22.17 21.11 -1.06 -9.01 21.08 -1.09 -5.16 .03 .14
TRAGION-TO-WALL 11.43 10.52 -. 91 -8.65 10.49 -. 94 -8.91 .03 .24

*TOTAL GROUP N a24.20. LARGL LONG SUBGROUP N - 90
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TABLE 7

COMPARISON Of SIN PERCENTILE VALUES WITH SMALL-SHORT SUBGRtOUP VALUES AND SMALL SIZE REGRESSION VALUES
1968 SURVEY Of AIR FORCE WOMEN

WEIGNT IN KILOGRAMS ALL OTHER MEASURMENT VALUES IN CENTIMETEIES

DEVIATION BETWEEN DEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP MEANS AND REGRESSION VALUE SUSGROUP MEAN AND

gyN SMALL SHORT gym XILE REGRESSION AND STH KILE REGRESSION VALUE
VARIABLE NAME PERCENTILE MEAN 0 X0 VALUZ 0 10 0 X0

WEIGHT '.6.4 45.69 -971 -1.5s '.6.40 3.00 0.00 -.?1 -logo$
STATURE MIS.3 I11.6b -.91 -.60 192.37 B04 0.00 -all -.60
AGE 18.05 22.84 4.79 20.97 21.08 3.73 17.13 1.06 4.63
STATURE, MAXINUN 1Me9% 152.02 .09? *.60 192.99 .69 .0'. -.97 -06.
CERVICALE HEIGHT 13P.31 129.66 -.64. .050 130.35 .05 00. -.70 -054

ACROMIAL HEIGHT 123.0t 122.29 ".73 .*9 123.1'. .12 .10 -.6'. -.69
SUCRASTERNALE HGNT 123.'.1 122.56 ..67 -.71 123.4? .04. .04. -.52 -.7s
DUST POINT HEIGHT 110.0. 109.71 -.33 -.30 110.66i .62 *56 -.94 -.66
W&I4T HEIGHT 93.06 92.67 -.19 -.21 93.58 .52 .99 -all -.76
ABDOMINAL LXT MGT 6.06 $S.T? .21 .24 6.91 .$s 097 -664 .04

TROCH4AWTERIC HGHT 75.72 76.01 .29 .38 76.75 103 1.35 -073 -.99
'UTTOC1( HEIGHT 7501.3 75.48 .'45 .60 76.43 1.00 1.31 -.99 -.02
CLUTEAL FUrOROW H5I 66'.4 66.95 .51 .77 67.66 1.22 1.61 ".71 -1.06
TIMALE 4EIGHT 36.24. 35.72 .168 1.2'. 38.96 .71. 1069 -.26 -.66
CROTCH HEIGHT 4.8.11 68.57 .44' 05s 6904' .91 1.31 -.1.6 -.66

ANKLE HEIGHT 9.1t 13.54. 1.31 13.21 lfl.52 1.37 13.0'. set .2
LAI"L MALLFOLUS HT '.8 go .b39 .1.9 9.25 6.36 .56 6.08 603 .52
SITTINGt 4TRELAXEO 74.91 794rl 02 1.03 60.05 1.14 1.1.3 -.32 -.40
SITTING HEIGHT 60.143 S0.0? .446 .34 81.33 .90 1.11 -.16 -.§7
0E MLJGHT,SITTING 6b.72 69.61. 69e 1.3? 69.90 L.1$ 1.69 -.26 -.37

MIDSHOULOER 4TOSIT 53.73 .'..26 .5Z .96 54.6'. .91 1.66 -.38 -.71
WAIST NGHTSITIING 20.1.b 21.?? 1.26 5.78 21.9? 1.51 6.96 ..219 -1.1b
EL ROW RFST HEIGHT 161 21.62 2.91 13.4.6 21.76 3.07 14.09 -.16 -.73
POPLITEAL HFIGHT 37.96 18,76 .62 2.13 38.88 .92 2.3? -410 -.29
BUTTCCK-POPLIT"L L '.3. .5S '43.46 .51 1.16 44.25 .Be 1.61 .29 -.67

4UTTOCK-I(NEF LNGTH $3.24. 52.82 -. 42? -.79 53.'.? 021 414 -.619 -1.23
ACROMIO4.-RADIALL L 28.32 2q.3? 070 ?6160 29.02 070 2.40 toe got
RAUIALE-iTYLIUH L 21.15 21.89 .71. 3.39 21.68 .7' 3.16 .01 .04s
THUMP-ti' RrAcH 67.6? 69.S13 1.96 ?.$1 64.76 2.09 3.00 -$06. -.20
T.4UMB-TIP,fyT!NDE() 76.31 ?8.3c; 2.3. 2.98 7858 Z.97 3.26 -.23 -.20
OVLiHEA' RCA,;H 165.11. 155.53 .34. .18 18.17 1.94 1.06 -160 -.98
4ECKO CII.:UMFF*R.NCE 31.08 1?.4. 1.36 4..18 32.26 1.1A 3.64. .17 S94
SHOULUI CIRCUP4VER 92.62 93.79 L.1ib 1.?3 4'.06 1.98 2.16 -08, -.56
CHEST CIRC AT SCYC 718. 6 7q,44' 1. 48 t.89 79.02 2.04. 2.63 ..58 -.73
91UST CIIUMFERENCE sisal 83.86 2.2", 2.09 83.98 2.15 2.80 -.10 -.12

CHEST C IELOW 4UST 67.e3 S4.9" 1.67 201.2 40.2? 2.0'. 2.95 -.38 -.50.
WAIST CMTUMFLRNCE S9,53 01.3j to.'.. 2. 1-b '. .41 1.91 3.11 -.4.1 -.S6
ADOMINAL 'AT CIRC 74.,t1 ?7736 2.21 2.89 78.4? 3.09 4..58 -1.36 -1.76
HIP C-?*"*LW WAIST 65.1 6%.4i5 .3r .Ls1 66.93 1.8A ?.07 .1.5% -1.69
441P C-q""RLW WAIST &S64 6b42. .,a .67 8.04 2.17? 2.*? -1.67 -1.65

UPPEP THIGH CIRCIJM 48074 5300 1.33 7.66 51.01 ?2? 4.4'5 -.9. 1.87
K~t CIP^ZUMFCtLN E 17.49 33.37 .?4 .73 *3B3e8 2.39 -.50. -1.70
CALF CIkCUM, RIGHT 30.60 31.34 04. 'oss 31.8? l.?? 3.98 -.51 1.00
CALF CIPCUM, Lc'T 30.5? 31.2? .7. 2.Z5 31.92 1.35 4.23 -.61; -?s.
As. L! CIRCUl4FERNCt 19.0. 19.58d .5' 2.?' 19.98 .414 4.d? _ -. 3 -1.34

VVRTICAL TRU4K C14 11.3.5. 1%3.64. ziL * 1.4.,7? 111 .81 -,$A -.6
VERTICAL IRK C,SIT 139. .2 139.66 .' .1? 14.0.64 1.2' .87 -69A .
BUTTOCK CIRC, SIT 90.495 91.2r, .46' .44' 91.%t t.56 1.69 -1.16 -1.2?
SCY_ t.IkCUI4FEivNC1 33.62 I0..27 .6r, 1.90 3,,..' .43 2.64 .08 -.62
AXILLAPY ARM CIC ??.I,) Z..6, 1.1' 4..01 Z5.3 1.144 5.00 "14 -1.09

,3ZCEPS L9RELAXEQsR 22.23 23.Z11 07~ 4.19 ?3.%9 1,36 5.7' .0 -1.07
')XCEPS CoFLEOL'),9 4 2!.31 2-o. 2 1.V1 1. 016 24sb49 1.31 5.51) -07 -1.5?
,sICCPS C,RtLAXC-3tL 22.09 01.11 1.12 '..'? P3.55 1.46 6.16 -.4.3 -1.6?
'iI0CPS CFLEXE'), L 23. OC 24..03 1. I 6..2? 2'..39 t.39 p.7 1 at -1.51t
r~aOW CIRC, FLEXCO 24..15 24..81 sca Z.75 25_1? 107~ 40.5 -.3q -1.56

FOREARM C, RELAOgEr) 21.219 21.63 .3'. 1.59 ?1.99 .'T 3.19 *.. -1.65
FOJEARM C, FLEXF3 22.55 ?3.10 .55 Z.37 23.18 .611 3.t'. -.79 *1.21
WRIST CIPCUNF-RNCE 0'.19 14..11 .3'. '.41 14..18 *1cl 2.76 -( ~ -9
rIACROHIAL 9R0.AOTH 13.10 3,4.02 .7'. ?.47? 34.?(, 1.!38 3., -.'

I13ELIU11 fREA,)Ti1 38.Z? 30.52 .~ It.'4. 39.42 t.20 3.StS' 15.

ITOTAL 5ROU N : IQ'3', SIALL SHOJT SUt0,ROUP N :'9
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TABLE 7 (cont'd)

COMPARISON OF 5TH Pw(CENT ILE VALUES WITH SMALL-SHORT SURGROUP VALUES ANO SMALL SIZE RtGRESSION VALUES
1966 SURVLY OF AIR FORCE WOMEN

WEISHT IN KILOGRAMS ALL OTHER 'EASURHENT VALUES I CENTIHMTERS

DEVIATION BETWEEN DEVIATION BETWEEN OEVIATIfN BETWFENSUBGRUUP MEAN AN R"GRESSION VALUE SUBGROUP MEAN ANDSTH SMALL SHORT SIM XILE REGRESSION ANO 5TH XILr REGRESSION VALUEVARIALE NAME PFPCENTILE MEAN 0 %D VALUE 0 X0 0 X0
CH .'T BSRAOTH 25. 38 25.93 .82 3.1? 26.18 1.1j 4.21 -*?a -1.094uSr PT-RUST PT OR 16.07 17.38 1.01 7.54 17.35 1.28 7.36 ,03 ,19WAISI BREADTH 21.22 21.93 .71 3.25 22,0? g85 3.84 -. 13 -.61HIP RREAOTH 3.5f 32.0. .49 1.5 32.55 1.00 3.09 -.51 -1.60THIGH-THIGH 8r,,SIT 33.14 34.64. .8c 2.31 35.40 1.56 444Pt -.76 -2.t9
HUMERAL 3REAOTHi, R !. 6 4  5?? .13 2.22 5.82 ,18 3,01 -.05 -,82NU4ERAL 3PLA3TH, L 5.C o ?.7i .13 2.22 5*9 .19 3.20 -.06 -1.01ECHORAL 3

0
EAJTH, R 7.18 ?.78 .4t i.l. 7?.74 .36 4.71 *Rob .45FEMORAL 3REAOTN, L 7.43 ?.77 .34 4.35 7.76 *33 4.31 *00 *04

CHEST DETH 2r.8b Z1.9m 1.05 4oel 21.85 1.00 499 *3WAIST D(PTH 14.4?6 lp,' .6? 4.31 15.5. .?q 5.03 -",z -. ?5ABIOMINAL LXT OP4 17.92 18.74 .82 4.38 18,88 *96 5.10 .14 -076BUTTOCK DEPTH 18.41 18.99 .58 30(7 19.37 .96 4.9? -.38 -2.80THIGH CLLARANCr 10.'.2 1q.84 .47 4.34 11.02 .6) 5.42 -012 -1.14SHOULDER LENGTH 12.18 13.85 .8? 6.38 13.98 1.00 7.18 -.13 -95
NECK-BUST POINT L 22.5? 24.13 1.61 6.67 23.95 L.43 5.98 .18 74STRAP LENGTH 59.1 bl.?o 2.59 4.20 61.4? 2.30 3.73 *34 .48IN'ERSCYE 31.16 33.19 ?.03 6.11 33.36 2.20 6.60 -.17 .53INTERSEYS, MAXIMUM 43.9c '.6.07 Z.17 4.72 46.44 2.54 5.47 -.36 -079RACK CURVATURE 3M7 . 3937 1.8b 4.5A 39.66 2o09 5.27 -.29 -073
WAIST BACK 3b,.s 38.31 1.38 3.60 38.4 1.48 3.86 ..1" -02?ANTERIOR WAIST LTH 30.49 31.S 1.o0 3.43 31.05 1.26 3.96 -.18 -.96SLFEVL INSEAM 40.21 41.37 1.14 2.76 41.55 1.32 3.18 -.18 -.43SPINE-TO-SCVE LGTH 1,2.5 19.65 1.4C Tell 19.44 1.19 6.12 .21 1.0SPINE-TO-FLBOW LT 49.,#3 49.97 .54 L.G 5022 .79 1057 -025 -09
SPINE-TO-WRIST LTH 74.18 7,4.63 , 4 .61 75.02 .84 1.12 -0*9 -*52mANO LkNGTH t.9' 17.36 .46 2*6 17.39 .49 2.64 -.03 -.17HAND BREADTH b.92 7.25 ,33 '.54 7.2 .32 4.41 .01 ,13HAND CIRCUMFERENCE 16.81 I*.51 .70 3.97 17.S 073 4.15 -03 -.18FOOT LENUTH 22.1q 22.46 .2? 1.21 ze.b6 .47 2.08 -*20 -.,SFOOT qREAOTH 8.02 8.4? .'. 4.75 8.49 *47 5.54 -.07 -.63HEAJ LENGTH 17.27 1T.91 .64 .b 17.98 .71 1.94 -.07 -. 40HEAD BREADTH 13.54 14.26 .72 Sera 14.27 .73 5.10 -.01 -.*8HEAD CIOCtlIMFERENCE 52.2, 53.36 1.11 k.09 53.66 1.41 t.64 -30 -. 56TRAGION-TOD HEAD 11.5b 12.42 .66 6.8i 12.36 .60 6.47 .06 .45
!CTOCANTNUS-TOP HO 1Co36 11.36 1.00 8.76 11.38 1.02 6.96 -.02 ".19PRONASALE-TOP HEAD 12.92 14.33 1.41 9.82 i4.29 1.37 9.56 04 .2aSUINASALE-TOP HEAD 14.17 15.34 1.17 7.60 15.3? 1.20 ?62 -.04 -*23STOMION-TOP HEAD 16.as 17.29 1.24 7.15 17.2b i.'! 7.02 .12 .14NENTON-TOP HAD 2&009 21.14 1*05 4.99 21.lb 1.07 5. t -*2 -. 06
TRAGION TO WALL 6.87 9.62 .9 9.69 9.62 .19 9.?2 -. 00 -.83ECTOCANTHUS-WALL 14.93 IS.82 .as S*61 1S.6s .92 S.78 -. 03 -. 16PRONASALE TO WALL 19.72 20.sb .84 4.09 20.58 .86 4.20 -.02 -. 12SURNASALE TO WALL 18.18 19.13 .9S 4.95 19.13 ,95 409? -*Of -. 62LIP PROTRUS"N-WALL 17?2 18s65 1.13 5.98 1885 1.13 5.98 -.00 -. 00
MENTON TO WALL 1b.49 17.84 1.35 ?S5 17.79 1.30 ?.28 .05 .29SAGITTAL CURVATURE 32.41 34.01 1.6t 4.70 33,99 1*$6 466 *12 .0snITRAGION-CORONAL 31o65 33.28 1.63 4*91 33.15 1.50 4.5? .13 .40BIOCULAR BREAGTH 8.8. 9.46 .59 6.21 9.46 .S9 6.25 -.00 -004RIAUPICULAR BROTH 14.2'. 1951 1.27 6.17 15.49 1.25 8.04 .02 .14
BITRAGION BREADTH 12.09 12.61 .S2 4.1S 12.56 ,49 3.92 .83 024BIZVGOMATIC BROTH 11.9 12*, ,/ 5.89 12.56 .67 S,34 t07 .56BIGONIAL BREADTH 9.26 10.04 .76 7.81 9.92 .66 6*65 .2l !024NASAL BREAdtH 2.68 3.16 .48 15.26 3.15 v47 14.98 .01LIP LENGTH 3.70 4.34 .64 14.76 4.3? *t? 14.30 .02 .53
ENTON-SUBNASALE L 4.70 5.34 .64 11.9? 5.34 .64 11.97 .*0 .0MENTON-SELLION LTH 9*63 10.38 .75 7,2S 10.30 .67 6b46 .09 .83SUSNASALE-SELLION 3.68 4.43 .55 12.43 4.40 .52 11.86 .03 .6SEAR LENGTH 4.49 4.99 .50 10.02 5.04 55 10.65 -tog "993EAR BREAOTI 2.41 2.85 .44 15 .1 2.90 .49 16.89 -00% -1.66

* TOTAL GRIUP N a 190S, SMALL SHORT SURGROUP N a 59
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TABLE 8

COMPARISON OF 95TH PERCENTILE VALUES WITH LARGE-LONG SUBGROUP VALUES AND LARGE SIZE REGRESSION VALUES
1968 SURVEY OF A1.A FORCE WOMEN *

WEIGHT IN KILOGRAMS ALL OTHER MEASURMENT VALUES IN CENTIMETERS

DEVIATION BETWEEN DE.VIATION BETWEE4 DEVIATION BETWEEN
SUBGROUP MEAN AND REGRESSION VALUE SUBGRO'JP MEAN AND

95TH LARGE LONG 95TH XILE REGRESSION AND 95TH XILE REGRVSS ION VALUE
VARIABLE NAM4E PERCENTILE MEAN 0 XO VALUE D XO 0 XD

WEIGHT 70.93 72088 1.95 2.67 70.93 0.00 0.00 1.95 2.67
STATURE 172.15 172.69 S4' .31 172.15 0.00 0.00 .54 *31
AGE 36.63 26.32 -12.31 -'.6.76 25.1.6 -13.15 -51.60 .04 3.18
STATURE, MAXIMUM 172.82 173.42 .60 .35 172.82 ~.8 -toe .61t .35
CERVICALE HEIGHT 14.8.41 14.6.97 *56 .37 14.6.35 -.06 -.04 .61 .4.1

ACROMIAL HEIGOIT 14.1910 14.190 .40 .28 14.0.93 -.07 -.12 .57 .1.0
SUPRASTERNALE NHNT 14.0.92 14.1.46 .56 .4.0 141.6.5 -.07 -.05 03 .4.5
BUST PON'T HEIGHT 127.29 126.56 -.73 -.56 126.18 -1.11 -.88 .3M .30
WAIST HEIGHT 107.68 157.71 -.17 -.16 107.21 -.67 -.62 .1;0 .4.6
ABDOM4INAL EXT HGT 100.72 100.00 -.72 -.72 99.54 -1.18 -1.18 04.6 .4.6

TROCHANIERIC NGNT 89.62 89.33 -o4.9 -. 55 88.79 -1.03 -1.16 954. .60
BUTTOCK HEIGHT 69.18 68.90 -.28 -.31 56.0 -.96 -1.11 o7i .79
GLUTEAL FURROW HGT 79.40 78.59 -01 -1.03 7.62 -1.58 -2.03 .77 .98
TIBTALE HEIGHT 46.09 15.66 -053 .09S 1.5.e! -1.01 -2.24 .58 1.27
CROTCH HEIGHT 61436 60.85 -4153 -.65 80.11 -1.26 -1.5? .71 .90

ANKLE HEIGHT 13.62 12.05 -1.57 -13.03 11.87 -1.75 -14%??2 tif 1.4.8

LAT'L HALLEOLUS NT 7.82 7.25 -. 57 -7.91 7.21 -. 61 -8.92 .0'. .56
SITTING HT,RELAKEO 89.67 88.61 -1.06 -1.20 88.67 -1.0p -1.12 -901% -.0?
SITTING HEIGHT 40.69 90.17 -.72 -.80 90.06 -.83 -.93 oil .12
EYE HEIGNT,SItTING 78.82 77.83 -1.02 -1.31 77.68 -1.14 -1.4?7 .12 .1b

MIDSHOULOERk HTtSIT 62.5? 61.5. -.96 -1.54 61.55 -.9? -1.5? -.01 -.02
WAIST HGHTSITTING 26.24 24.&C1 -1.44 -5.83 2'..90 -1.34 -5.39 -.110 -.4.1
ELBOW REST HEIGHT 20.90 23.0 -3.05 -14093 23.70 -3.2n -13.51 -.50 -2.4.h
POPLITEAL HEIGHT 4.4.11 43.75 -.36 -.83 43.Z7 -.64 -1.93 4147 l.0s
BUTTOCK-POPLIT"L L 52.58 51.65 -.73 -1.40 bl.Is5 -1.13 -2.20 441 .78

BUTTOCK-KNEE LNGTH 61.91 61.93 .02 .4.4 61.72 -.19 -.31 .21 .35
ACROMION-RADIALE L 33.64., 33.30 .04 -1.41 33.09 -.55 -1.67 0? ,3
RADIALE-STYLION L 25.73 25.07 -.6b -2.65 24..95 -478 -3.1. at? .4.?
THUMB9-TIP REACH 80.1.5 78.70 -1.70, -2.72 78.74 -1.7% -2.10 -.07 -.14.
THUMB-TIPsIXTENOED 92.2? 69.30 -2.91 -3.26 69.39 -2.88 -3.2? -.1' -.04

OVERHEAD REACH 213.28l 211.83 *1.4b -.68 711.75 -1.53 -.7? O0R .44'
NECK CIRCUMFERENCE 3b66 35.?? -.69 -2.1.6 34.46~ -1.18 -3.34 .30 R31
SHOULOEk CIRCUMFER t1.38 108.5? -.81 -.75 107.15 -?.03 -1081) 1.?? 1.13
CHEST CIRC AT SCYE 93.23 91.91 -1.3? -1.44 40.54. -2.69 _207 1,1" 1.49
BUST CIRCUM4FERLNCE 100.23 46.39 -1.64 -1.67 06.72 -3.51 -j.'b3 1.6? 1.69

CHEST C BELOW BUST 63.08 51.61 -1.4? -1.61 60.40 -2.68 -3.33 itz" 1.4?7
WAIST CIRCUI4FERNCE ?7.2 75.88 -1.3b -1.79 74.271 -3.ft!R -4.08 1.67 2.?Q
ABDOMINAL EXT CIRC 96.60 95.4 -3.15 -3.30 94..4. -'..15 -4.4t 1.0(- 1.06
HIP C-7""OLW WAIST 03.33 101.74 -1.57 -1.54 101.68 -1.61; -1.62 'AA .08
HIP C-9'S'LW WAIST 105.63 103.03 -1.90 -1,04 103.92 -1.71 -1.bu -.2n -.19

UPPER THIGH CIRCUM 02.b1 61.03 -l.s8 -2.1,1 60o.)0 -1.71 -Z.80 .1 .?1
K'4EE CIRCUMFERLHNCF '.0.2 39.60 -. f'. -1.f3 19.4' -. A6 -2.13 o.1f, .39
CALF CIkCUM, RIG"T 37.9'. 3'..65 -1.29 -3052 36.67 -1.0' -?.$4 .? -07 .39

CALF CIRCUM, LEFT 38.07 36.
0  

-1-3. -.1.35 36.94 -1.16 -2.9?2 41 -.10
ANKLE CIRCUHFtRNCE 23.3' !2.15 -. 9q -6.44. 12,47 -07? .1.8'* oil .5

VERrICAL TRUNK CIO 166.24 105.10 -0 (4 -.!? 165. 32 -. 97 ..39 .' .2?
VERTICAL 78K C,SII lfil.j 160.4.3 -.S? -.35 16O.46 -.5? -.33 - 4 -.33

SCYE Cl'CUMFERENCE 41.3h 490.30 -.76? -1.94 4.1 -.98 -,..4. .2' .50
AXILLAOY Ai..' CIRC 31.53 30.65 -.95 -3.11 30.0? -1.43 -4.?t' .4f0 1.i?

dICEPS C,RELAXEO,R ?9.6s 2i.57 -1.13 -3.911 26.I0 -1.4q' 5.eq tog 1.24
BICEPS C*FLEXEO, R lc.ro 29.?'. -1.04 -.. 0 19...3 -1.1 -4.b1 .11 1.14.
9ICEPS LRELAXEOL 29.90 2-._S? -1.23 .. ?q 29.34. -1.56 -5.51 .33 1.1t)
81CEPS CFLEXEO, L 37.72 29.5. -1."z .. 11 79.73 -t.4.9 -q1l* 9
EL30W ClOG, FLGxEO 30.07 .9.02 .1.1" -3.4b6 '8.96 -1.06 -!.6h .3v .14

fORLARM Co RCILA~c.O ?S.70 Z5.4.8 -.20 -1.17 ".2t) ..511 .2? 4
FOREARM Z., FLEXED 27.r03 77.06 -. 47? -1.74 .16.61 -.65 7.. .11% .(15
W61ST CIOCUNFERNG. 16.71 10.91; --.t -1.67 15.86 jr ..- 227.
8IAGRO'41'L BREADTH 46.5$ 31.9-4 -. 64 -1.60 37.109 -. 49 -2.bl .1r, .47

BIOELIO0i) tREAD1H 4S0.35 1.5.?P -. 65 -1.44 14.82 -1.1' -".3! .14

# TOIAL GROUP N z1995, LARGF LONG1_ SUBGROUP N z06t
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TABLE 8 (cont'd)

COMiP&(ISON OF 9STH PRCENTILE VALUES WITH LARGE-LONG SUGhQIIP VALUES &NO LARGE SIA1'I0CGRESSION VALUES
1988 SURVEV OF AiR FORCE NO~iEN

WEIGHT IN KILOGRAMS ALL OTHER MEASURMENT VALUES IN CENTINCTERS

DEVIA11O4 BETWEEN DEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP M(%N AND RGRESSI0.4 VALUE SUBGROUP MEAN AND

9$74I LARGE LONI. ISTH %ILE REGRESSION AND 93TH XILE REGRESSION VALUE
VARIABL._ NAMiE PERCSNTILE MEAN 0 xO VALUE 0 xD 0 %a

CHCSI OREADTN 31.4.0 31.56 -.68 -2.81 30.16 -1.24 -4.11 .36 lots
RUST PI-SUSI P1 SR 21.18 20.15 -1003 -5.10 1oose8 -1.22 -6.11 .19 .96
WAIST BREDTH ?7.0 26.99 -. s6 -too& 26.57 -.96 -3.87 .1.2 took
HIPD bREA&3TH sa.01. 37.80 -1.2. -3.31 37.82 -1.02 -2.94 -Ott -.60
IHIGH-TH14H (3q, ,T 43.26 61.71 -1. 0; -!.71 'l.59 -1.6? -. 051 .12 set

IIU4EPAL iREA07M, R 6. 61 6.53 -.IS -2.31 6.6q -.16 -Zest Oct .20
4U'4EFAL 4REAflH, L b.60 6.68 -. 12 -1.02 6.1.5 -. 15 -2.31 .03 eke
FEMORAL IRFADIM, R 8.88 8.sb -. 32 .3.71 6.51. -. 1% -6.01 set *t
FtMiORAL J3-AflIH. L 6.0~ 605A -.3 3.65f 8,57 -. 12 -3.76 set sit
CH .ST OLPYH 0015 Z6.'.5 -e78 -Z.65 25.83 -1.3Z se13 .67? 2.36

WAIST OtPT4 2c ,16f 14.23 -91 -%.8S 14.03 -1.33 -7.07 .60 2.06?
413INAL FXT OPTH ?'..5r .3.73 -l.t? -6*.51 ?3. 36 -641.1 -bets 03? 1.5
4UTIOCK 3EPT4 ?h. 31 23.4t1 .9w 3.66 ?3. %3 .095 -6.21 M0 .3%
THIGH CLEA1ANCC 16.59 14.26 -s33 -2.3p 16.0? -.ot -3.77 .15 1.35
SH0'JtA~fR LLNGTH lb. 40 11.58 -. 02 -5.26 15.30 -1.02 -66 .20 1.29

Nc :K-AUSY O0INT L. Z009 21 '.&1 -. 96 -3.53 27.31 -1.68 -S.60 044 W.?

INTERSCYI 19.10 37.33 -1.0b -%.q99 37. 10 -2609 -5.83 .23 .80
INT 3SCV;., MAXIMUM 5f..7p 53.6? -1.C9 -2.1'S Sit" -1.96 -3.67 .85 1.59
QA*K CU1.VATU.8 4.7.s7 65.11 -I. bf -3.62 465.12 - 2. 6S -S.4%6 .79 1.7e

WAIST RA '( 44..26 47.1 -1.01 -6.2? 62.6S -1.63 -3.03 -. is.04
ANIFF109 WAIST L T 4 3f,.93 35.9' -. 9'. -2.67 35.50 - 1. 34 - 3.7 F1 1.07oo
1,07,VE1 iSL AM 0$01 66.02 -1.3b -. 92 46, -1.65 -3.11 .09 .19
SOINL-TO-S26YE L(,TH 22. 71 21.62 -1.39 -S.Eb 21.43 -1.28 -S*.97 6.1 .0
SP1r-TC-L'.tIO LT.. Sl.t 57.03 -. 21 -. !1 56. bi -.6? -1.10 .08 . 66

6 PlNf-TO-W6161 LT.4 85.1. 05.02 -. 09 .10 06.61. -. b? -. 76 460 .66
MA'TJ LEN.11 2( 6 0 1,4.%4' -. 51 -2I 19.'.Z *.60 -1.21. .12 .60
14'.44 361 AOIN 8.21 p.9'. -. ?'. -Z.97 7.QQ -. 3" -3.7? *06 .08
mA.ND C I &CU14FFR.N~t 14.1% 19.2' . . r, -2.92 19.29 -. 64. -3.3' 401 .s.0
FOOT L66.T1 Z'0 4Ik 25.04' -.34 -1.4l ?5.9? -.61 -1.6? 0 f i .3o

£03 )I 1 t10ITH 4.7p 4.31 .. 6. -4.4 9 4.2Il -.40 -. ; 41 .02 Ott
'H;1q LCI.L.T 16,32 18.9' .57 -1.0Z 18.61 -. 0'. -3.08 or7 .3
m;.%Iw ttRFAOTti 15.5' 146.2 -%. .?1 14..1 -.71 .46? .0? .10

,Al4 0I'.3UqFt6z,0t , 7.5 sv 6.21. -1. 31 -%6.5.21 -1.30 -2.4b. .00 .06
T9a1ON-ri' HE~AD 11..) 13.14 -. 1 - F. 0 13.1Z .1 -?.?1 00? $V?

-clI)CAN1.lUS-Top .4' 13 121"12 -1,1.0% 10. 1? -1,20 -9.0? -. 83 -. 21
PR)NASALL-TOP HFA0 16.74 IiS117 -1.SZ -,1.43 15.2' . I, It -1I3..9'. .02 *it
twU4A'.AI.-TOP Ht&Ol 17.71j 16.66 -1,34 -8.06 16.0 -1.31 -7.9s -43? -. L1

3 4 ION- 109M 413 10.'?? IS . .1 .30 -7.t 18.62, -1.30 -7.07 0'0 tot
H0NTO*I-TOP "CAD3 Z3. 111 .1 2. ?k, *1.D -6.75 ?,04w -1.1" -6.92 .04 .1?

INIC-ION TO WALL 1'. Vi 10.0. -1.1. -Ic * ?b 10.56 -1.23 -11.07 '04 .8t
rjCTOZ^ANT.USWALL 16 , 1 3. j" -.94 t).b2. 1'.,qi -1.10 -b.'4 .1% .02
"eK0NASALt TL .,~ 2? iu 21.41 . :4:'0 ,1.07 -. 411 -%.S% ft' .?b

';UI'NAAL TO WALL 21.34 2i.SL -1.06 -63. "t2t -%1 -5.S. .01 .16
LIP P'OT RUS"~N-WALL ?I.1If 14.56 -1.1? -tt.b3 1it.52 -1.9. .'.7 .90f, .11

SA''!TTAt CU1R4ATU~c 37.11 33.5'. -1.83k - r,1 l 5.66 - 1.6l -6i.7' 4 -. 14 .011
411 RA61 1VN-ZO-kUNAL, 3f. 1) 34.71 1. '.3 -*. ' 36.76 - 1. %. -4.1e 1 .111 .1
1112ULA~6N 1 .4A5" 1(.51 41.91, -. 54 466 .91 -.b^ 6b.O( . I .1Z
uI4UR1Cv' AR 36311i 17.37 0.'. .,% .t f. 1.2 -1.1' -7j ..) 19 lilt

(14ATC II:A). 1$.?.3 13,8 -J. P1 i.t' 13. .1 -. Kb 3 *' .6

0,1',ONIALtlifk7 lTl 11.13 10.61 .0. -4.g 0 0 1.5, -.0 -05.4' .11 1.03

NASAL 6i:.A31-I .?I) J-26 ..~ 1? -. 11 3.2 4 l -15.0 x1 -. 'i1 -.1

-F 4TON- .JJNA,A ( L IN. 3 1 ~ 5 -11.1. .71? -4 1.' -01
4ENTQN-SLLIlON L!'4 11.66 11.7 -. 6 P5.. )7144 -'7 -. 2 .6

,UtNAAL.-ScLL ON 5 6.4 4.71 V.S 6r.0 4. -. 5. -1.3 I2 .6r
A4' Lk NGTH S. ir >.S? 4.. ?7. p6 -. 60 -. 36 1.31

)I* 311. %P3U N *14'?' LAR ,i. LON,, SINitvCOi N 1
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TABLE 9

COMPARISON4 Of ITH PERCEN4TILE VALUES WITH SMALL-SNORT SU6RflUP VALUES AMG S04ALL SIZ*b REGRESSION VALUES
C0143INEG US ARMY 1466 AND USAF t16? SAPOLE 0

WEIGHT IN KILOGR44S ALL OTHER 44kSUOMENT VALUrS 14 WM4TME'E~q

DEVIATION 9CTt~rEN DEVIATION 0ETWSCN DSVIATION !EIWF:N

IECET"L SMALL SHORT SG %IE REP SSAN AN') SEGRL ILL VALUEI VLU

WEGTstr 1.1 -1.99 0.S $.0 eo o -1.9q 3S
AKECRUFEC L*6 101 eIs 2.6? 3 6? 409 vo -. 5

SCYt CICUFREC kcv o.% 0 s' 101 15. 4093 -. 6 -2.4q
OICFPS C-FLEEEDIRI 28.2? 29.29 1.02 1.50 37 i.av S%99 -4 -2.65

SIDELTOID bREADIH 4107? 42.26 .4.9 1.1'. '..93 1.1.6 2671 .060 -1.6"
BUTTOCH CU~CUMF"CE 85.68 6507? .09 *It O?.'1 1.ys 7.01 -1.604 -1.9.
BUTTOCtc-RtEE LNGTH %F.16 1'..64. -. 1 -. 92 :,s.1s .39 .?c -.1%9 .1.6'.
CALF CIOCUPWF/RIGNT 32.8S9 33.6'. .81 ?.43 14. 1? 1oss '..62 1?' -Z93"CALF MCIGNYT 81.4? 32.33 1.01 1.11 32.9q 1ost %.at .7 l~

CERVICALi. HEIGHT 13%.96 130.33 '1.63 -1.19 140.2s %29 .21 -1.9? -1.19
C14EST RREAOTH I7.9? 25.23 .63 Z.22 28.69 1.12 3.91 ..5A -1.76%
CHEST C1RCUNF"ENCE 8466 86.0' 1.I. 10'3 87.621 2.9% 1.3? -1.1" -1.81
CROTCH HEIGHT 76.8an 77.&9 .89 1.11 P8.66 145b. 2.36 . qt -1.2.
SIZVGOMATIC IR"DTH 13.15 13653 .36 2066 13,66 .51 3.?? -.1iz -s9"

FOOT LENGTH 24.7TO 2R08 .2b 1.C3 25.28 .50 1.99 -. ? -. 96
LOWER AI.4 C-FLEXED 26.02 27 .9 .7 2.8'. 27.'9 1.38 It.3 ' .61 2?
HANO OR /HETAC ARPL G.1$ $639 .2. 2.01 6.51 .30. 4.2. -01? -1.4Af
NANO C/I'ETACARPALf 19.88 20.4'. .86 Z§7'. e.68 86u 3.86t .-4 -1.1'
NANO LENGTH 17.96 1?.8? 409 1.t6 16.0b '4' 2.66 .,jq -1.14

HEAD BREADTH 14661 16.96 0l3 3,5? 1
6
W. F,1 6.19 -$to -%S,5

HEAD CIRCUMFERENCE 13.75 S4.81' too? 1.96 S9.13 1.38 ?%.K0 *94a -.90.
HEAD LENGTH 18.36 16.9? ,t.1 3.30 19.08 .71. 3.96 -61? -.6i?
HIP BREADTH 340.3? 30.'.' to? .22 31.82 .65 ?911 4 -1.i?
IN'tTEP CIRCUMF"NCE 23.87 2'..83 093 3.71 20.12 1.2s 6.99 -. ' 13

INSTEP LENGTH 16,00 16.3? 01? 2.00 18.18 S10 2.95 -.1A 0f
INytEPUPILLARY RRO 9.11 p. 98 .6i? 7.9'. 6.01 .90 8028 -#0? In1
tNTERSCY! 33*13 36. 3? 2.8Gi ?.62 3M.0 1.13 9.12 -468 -1if,
Mf9IDN-NASAL ROOT 16.98 11.1' .64 468 11.66 .68 R.8' -*12 '1,0o
MIO3SHOULOER NTtSIT 17.61 18.37 .76 1.38 E-9.11 1.10 7.53 -7. -1.!?

PALK LENGTH gs.FA 9.97 .31 3.12 10.69 .43 4.2. -.1? 1. .
PATELLA TOP HrIGHT fi,81 %8.1? .7Z 1.69q 69.21 1.36 2.77 ..61 -1.11
POPMIEAL HGHT/StT 640.6 3 61.79 1030. 3.26 62.19 1.6 .416 -. 060 - .46
SHOULDER CIRCUN"CE 16460b 101.16 1.10 too' 106.9$ P.69 2.00 -1.'0 -1.71
SHOULOER"ELS0OW LTH 3.1 . 6.,1? 00. 1.61 3466 1.0 Z069 .4.4 -1.2a

AC.00141N HEIGHT 136.11 132.76 -1.33 -19(1 136.646 %35 .2c -1.6q -1.2?
SNDULUER LENGTH 13.06 11.2. 2.18 16%33 10.6 2.%2 11.6? ..?I -1.11
SITTING HE1IGHT 08a as .7I $0 074 6.63 Its% 1.79 -.8i -1.02
SLEEVE INSEAM 66.23 69.08 .6R 1.88 4066t 1. for 3.07 .90 -1.23
UPPER THIGH CIRCUM 46.82 4.4.5 10'.3 2.6' s1.12 2.6p 5,09 -1.1' -2.3.

WAIST CIR-ON*HAL"N To8.1'3 71466 1. ! 2.17 73.06 2.93 6.01 -1.37 -1.9?
ILIOCRISTALE NT la.1s 96.31 .16i .10 49.1 L.36 1.36 -1.0, -1.1?

*TOTAL GROUP H' 9102. SMALL SHORT SUBGROUP N 1 19
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TAMLE 10

C04PARISON OF iSTH PEK.ENTILE VALU9!S WITH LARGE-LONG SUBGROUP VALUES AN') LARGE SIZSI1EGRESSION VALUTS

p C0441TNEO US ARMY 19b6 AND USAF 1967 SAM*LE*

WFIGHT IN KILOGRAIS ALL f)THER '4LASUSMENT VALUES IN CENTIMcTERS

DEVIATION 94TN!EN OVVIATION RETN!C'4 DEVIATION BETWEEN
SU0rROUP MEAN AN) REGRFSS104 VALUE SUBGROUP MEAN AND

911TH LARGE LONG 95TH XIL-. REGRESSION AND 9VTO XILE RFGRESSION VALUE
VARIALE 4A4E PEPCENTILE MEAN 0 X0 VALUE 0 X0 0 X3

HEIGHT (STATURE) 166.20 1W0.9 l.b1l ea 186.28 1.00 Door 1051 8

0I1CSPS C-FLLXEOtRT 36.91 35.67 *121 3.4. 35.51 -1.1 -3.91. .16 .1.5

411ELTOIO e8PEAD1H 51.13 S0.4.1 .7?2 -.. 50.12 -1.01 -2.02 .79 .91
PUTTOCI( CIRCOMF"CE 106.%b 106.22 ., 31. -. 32 tes.36 -1.18 -1.12 .8. 079
AUTTOCK-K4NEt LNGTH b61..St 84.48 OZ? *12 64.21 -.28 .1.1 .83 .63

CALF CI&CUMF/QIGHT 4..1 40.13 -09? -2.1.1 is.08 -1.02 -2.51. *as 13

MAl: HEIGHTI 39.6c 3S.'.0 .1.6.n -3.86 38.03 -it?7 -. 8 .37 .96

CERVICALZi HEIGHT 161.65 16t.66 1.21 .75 160.11 -.11. -004 1.3S .83

CHEST IKY:A3TH 31.2Z9 316.48 -.81 -20 ?1 34.26 -1.03 -3.cp .22 .63
CHEST CIH(cu44"EtCE 1"7.36 135.22 -21 2 *.C' 104o.t2 -2071 -2.62 .89 .16

CRTHHIg, 1.3 0.. s, 1.39 -1.6'. 89.80 -?.15 -2.1.0 .06 .81

SIZYGOMATIC RR"EJTH 11. 99 1*04t7 -. 4.? -2.9? h1..56 -. b3 -2.9? .01 SOS

FOOT LENGTH 0,.99 28.8 -.3 -1014 76.11 -. 0. -1.89 .11. .49
LOWr.R AR4i C-FLLXEO 3z.95 31.66 -1.L9 -3.&.1I 31.82 -1.13 -3.59 *of& $I%.
NAND ON/1IETACARPLi 9071 9.33 -.!a -.. 0', 9.3 .'. -30 9! -set -s11
HAND C/0MTTACARPALE ?3.456 22.71 .. 7: - 3.1 "t 2.?*b -. 63 -3.s3 $64 .21

4NLEGH21.fiz 20.15 .1.7 - 2. "1 20. 09 -. 13 -2.66? .04; .26

H 40 fRfAOTH 4.. is 15.?? -.58 -3.71 1."s -464 -3.8? .02 sit
HEA~3 CIPCUMFERENCE 19.29 55.28, *lbt3 -1.?$ 58.11 -1.18 -2.03 .18 .29

4 EAD LvNGTH 2807S 20.20 -.58 -2.88 28.13 soft -3.21 .06 .31
HIP OREAITH 37.1? 37.34, F -.1If, -.h?2 3708 -046 -. ' Is:I31 .62
INSTEP C1RCU4F"NhZE 29.15 27.85 -1.30 -4.67 27.73 -1.42 -Sol1 .12 .4.2

INSTEP LENGTH ?told 21.08 -.32 -1.51 20.90 -.1.8 -2.28 .16 048

IN1tRPUPILLARkY ORO b.81 b.31.s -.4?7 -7.4?2 8.35 -016 -7.lq -.01 -*?
INTFPSCY'E 1.1.. 411 -3.27 -7.93 411.1 -2.91 -7086 -31 -sac
MENTON-NA~tAL ROOT 13.11 12.39 -. 72 -5.63 12..1 .S -544Z2 -. 00 -.39
MIUSHOUL,3E. HT/SIT s8.25 07.60 -.1.5 -09? 67.88 -1.17 -1.1 1 .06

PALM LENGTH 11.70 11.32 -. 36 -3.4.0 11.21. -.6.#s -3.66 log .4.1
MATELLA TOP HEIGHT 16.06 56.7$ -1.26 -2.25 S%.39 -1.6? 12.96 o39 .69
POPt.ITrAL HG4T/SIT 416.SG 4.6.6S -1.73 -3.70 1.6.1. -2.18 -4.71 .1.1 09
SHOULDEO CtRCUM"CE 121.62 124.1.3 -1.19 -06 1230S7 -1.66 -1.10 .68i .53
SHOULO(R-ELBOW LTH 39.07 39.06 -. b9 -1.?7 38.69 -1.6 -2.60 .39 1.00

ACROPIICH HEIGHT 151..35 151.1.5 to1e oi1 1S14.61 -. 30 .024 1.11 .90
SHOULDER LENGTH 19.11 10.26 -1.83 -10.80 17.21. -1.67 -16.67 ."## *Rib

SITTING HEIGHT 97.1.1 96.31. -.ST .59 96.26 -1.13 -1.18 95? .56
SLIUVE INSEAM 52.96 S1.9. -1.02 -1.97 11.53 -1.4.3 -W$7 .1.1 .?g
UPPEW TH,GH CIRCUM 6.40 63.66 -1.14. -1.79 63.12 -1.66 -2.6? .55 .6

WAIST CIR-OMPHAL"N 918.09 95.4.1 -2.86 -2.80 94..1s -3.94 -14.16 1.26 1.32
ILIOCRISTALF HT 111.6 115.9s .09 .08 114.83 -1.63 -. 90 1.12 .96

TOTAL GROUP N a 9102, LARGE LONG SUBGROUP N w 316
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TABLE 11

COMPARISON OF STH PERCENTILE VA.UES WITH SMALL-SHORT SUBGROUP VALUES ANO SHALL SIZE REGRESSION VALUES
COMBINED US ARMY 197T AND USAF 1968 SAMPLE 1

WEIGHT IN KILOGRAMS ALL OTHER MEASURNENT VALUES IN CENTIMETERS

DEVIATION BETWEEN DEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP MEAN AND REGRESSION VALUE SUBGROUP MEAN ANO

ST4 SHALL SHORT STH XILE REGRESSION AND $TH XILE REGRESSION VALUE
VARIABLE NAME PERCENTILE MEAN 0 XO VALUE 0 XO 0 xO

WEIGHT 4'6.' 45s! -set ,6,0 46,4$ 0.00 6goo -*8 -1.80
STATURE 152.50 l7s? -.83 -. 55 152.50 8b8 o.e -. 83 -. 55
SHOULDER HEIGHT 123*38 12.83 -47 -38 123.43 .13 e11 -.60 -.. 9
SIJSTPOINT HEIGHT 109.68 19.72 .04 .04 110.S3 $05 OTT -.81 -. 73
WAIST HEIGHT 9313 93.32 .19 .26 93.09 .66 .71 -.47 -.51

CROTCH HEIGHT 60,55 69.4.6 *91 1.32 69.58 1.03 1.48 -.12 -.17
BUTTOCK HEIGHT ?566 76.60 74 .97 76.?? ,91 1.19 -.17 -.22
SITTING HEIGHT 7901 60049 068 .8$ 01.16 l.S 1.66 -.66 -@62
EYE HEIGHT SIT 66.31 69.33 1O8 1.47 69.81 1os 2.15 -04.8 -.69

POPITEAL HEIGHT 3M.01 3$.73 .72 1.86 38.?3 .72 1.66 .00 .00

OUTTOCK-KNEE LTH 53.19 Stl 37 -069 53.36 .1l o3S "055 -1.04
BUST DEPTH e0.3 21.t, 1.4 4,90 21.57 1o34 6.23 -30 -1.41
WAIST DEPTH 14.93 15.088 9s 5.97 1S.63 ell W.7O ask .to

CHEST BREADTH 2sE 26*0? .60 3.29 26.25 1ok 3*97 -.18 .71

WAIST BREAOTH 21.46 P',.4 .698 4@3S 22.43 09? 402 .01 ,63

HIP BREADTH 31.6 31.97 04.1 1.28 32.49 .93 2*6 -. 52 -1*63
SHOULDER BROTH 3030 39.01 .71 1063 39.44 1.14 2*69 -,43 -1.09
SHOULDER CIRC 92.30 93.61 1.31 1.46 94,$0 2.20 2.33 -. 89 -.95

CHEST CIRC AT SCYE 77.elk ?.62 14 8 1.88 79.33 2.19 :.76 -. 71 -. 0
BUST CIRC 8.02 02.16 2.14 2.61 83.22 3.20 3.84 -1.05 -1.28

CHEST CIRC 67.29 6077 14 l.15 69040 2.11 3.04 -,63 -.91
WAIST CIRC 60.13 6226 2.13 3o61 62.33 2.20 3.S3 -.87 -.1t
HIP (BUTTOCK) CIRC 6600 06ts *to *29 t.94 1.94 2.20 -1.69 -1.96
VERT TRUNK CIAC 14.290 142.70 -.26 -*20 1*4*23 1*2 .86 -1.53 -1.O7
ARM SCYE CIRC 33.70 34o29 .is 1.60 34.*9 .89 2.5? -o34 -.99

ICIPS CIRCFLXO 23.26 24.20 .94 3.69 24.66 1.40 5$68 -046 -1.89
FOREARM CIRC,FLXO 22 .3 22.12 54. 2.36 21.25 $07 3.7 h -.3! -144
WRIST CIRC 13.?2 14901 .29 2.08 14o12 .40 2.80 -.10 -. 74
UPPER THIGH CIRC 4.93 94614 t1 2.23 51.1 2.2S 4.40 -1.14 -2.27

CALF CIRC 30,74 31.55 .81 2.58 32.03 1.29 4oe02 -.4.8 -1.51

ANKLE CIRC 16.90 11.34 .44 2*26 19.75 *as 4oZ9 -.4.1 -2.10
SHOULDER LTM 13.11 14,1S 1.04 ?.34 14.10 .99 ?.2 .04 .3S
BACK CURV AT BUST 37.33 39.06 1.73 4.42 39.43 2.10 S.33 -.37 -o95
WAIST BACK 3684 38.39 L.5s 4..03 36.49 1.65 4..2? -.10 -.25
NECK-BUSTPOINT LT 22.27 23*71 1.44 8.06 23.81 1.S4 b.48 -.10 -.42

SLEEVE INSEAM 140.49 4.1.? 1.28 3.07 41. t0 1.21 2.11 .07 .17
HEAD BREAOTH 13.63 14.25 .62 4o3? 14.30 .67 46.9 -.05 -.33
HEAD LENGTH 17.39 18.03 .64 3.S4 18.06 6? 3.72 -003 -.19
HANO BREAOTH ?*a ?.28 o8 3.66 7.30 .30 6.17 -*02 -.30
HAND CIRC 16.93 t.4? .54 3010 17.56 .63 3.57 -.08 -.49

HANO LENGTH 16.36 16.98 .62 3.65 1.12 476 4*44 -.14 -.63
FOOT LENGTH 22.29 22.S8 .29 1.29 22.70 .41 1.79 -.11 -.Sl
FOOT BREAOTH 0.6 8.3? .29 3.49 845 41? 4.42 -.08 -.97
ANKLE HEIGHT 1923 loos. 1.27 12.10 10.40 1.17 11.2f. 10 .9s

* TOTAL GROUP H * 323S, SMALL SHORT SUBGROUP N * 116
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TABLE 12

COMPARISON Of %SIN PERCENT 111 VALUES WITH LARGE-LONG SUBGROUP VALUES AN) LARGE SIZE REGRESSION VALUES
CORBINED us ARMYf 19?? AND USAF 19I#$ SAMPE i

WEIGHT IN IILOGRA*S ALL OTHECR NEASURWENT VALUES IN CENTIMETERS

DEVIATION SETWEEN DEVIATION BETWEEN DEVIATION BETWEEN
SUBGROUP MEAN AND REGRESSION VALUE SUBGROUP MEAN AND

IST" LARGE LONG 95TH ME1. REGRESSION AND 9STH MIE REGRESSION VALUE
VARIABLE WAHE PERCENTILE MEAN 0 %0 VALUE 0 %0 0 X0

HEIGHT 72. 44 74.43 1ogs 2.07 72.44 0.00 0.00 1.ss 207
STAT'URE 173.06 174.23 117 .7 173086 t.$0 f.ll 1.17 .07
SHOULDER NEIGH? 142.31 143036 l.ll .71 19327 -sea -01 1.09 *04
BUSTPOINT HEIGHT 127.s 127.23 -,23 -all 13e.a -.09 -.70 *66 652
WAIST HEIGHT 12005 109.043 .02 -.02 100.13 -M3 -g6s sea *83

CROTCH HEIGHT 0201 $043 -.16 -.22 61.32 -1.29 -1.59 tell 1.31
BUTTOCK HEIGHT 940.4 g0.10 see so$ 61.36 -1.07 -1.2s toil 1.2l
SITTING H4EIGHT 40.0 90.00 -.09 -Glob 69.90 -.91 -1016 *1$ .11
EYE HEIGHT St! 7,90 77.90 1.o$$ -1.t& 77461 -1.19 -1.44 .11 .20
POPZTEAL HEIGHT 44.90 44.90 -09 -.14 4401 -.91 -3.07 *as 1.6s

BUTTOCK-KNEE LTN 60.2 603 .21 o.34 02.34 -. 20 -.41 .49 .74
BUST DEPTH 27.03 21.41 -1.34 -1.20 21.44 -1.1s -0.20 .20 1.00
WAIST DEPTH 21.27 20,00 -1.3± -60.04 19.16 -1.711 -0.71 .6 l.s0
CHEST BREADTH 31.41 30.40 -*IS -Sell 30.24 -1.17 -3.60 .It221
WAIST BREADTH 20.70 tr.90 -01 -3.69 27.39 -1.37 -9.01 697 2.03

M10 BRFADTH 39.1 35.24 -.91 -2.39 360 -.9o -3.1? 00 .10
SHOULDER BROTH 41.70 44.90 .00 -1.91 44.04 -.92 -3.01 .006 13
SHOULDER CIRO 109.32 167.74 -t.o& -1.4? 1o024 -t.l6 -101.9 .90 .40
CHEST CIRC AT SCVE 19.7S 91.01 -1.90 -367 91.13 -2.02 -3.07 off .76
oust CIRC I9.71 '10.02 -S013 -3.34 90.61 -3.74 -3.90 .61 03

CHEST CIRC 03.25 $00.00 -?.41 -3.03 &less -2.71 -3.41 .30 937
WAIST CIRC 6041 77.91 -2.40 -3.11 70.31 -4.10 -1.37 104 l.10
HIP IBUTTOCKI CIRC 101.92 104.33 -1.s9 -1.12 104.31 -10? -1.01 .09 M0
VERT TRUNK CIRC 100.10 109.27 -.91 -. 1 1S01 -.07 -.%3 -.03 -. 02
ARM SCME CIRC 41.34 410.01 -.09 -1.09 40,36 -.96 -2.4k .30 .74

BICIPS CIRCFLKO 30.74 f9.59 -1.11 -3.90 19.40 -1.34 -4.10 *1t .63
FOREARM CIRCVLXO 27.36 20.00 -of& -207 20.07 -09 -200 *14 Get
WRIST CIRC 10.07 11.71 -.32 -2.00 11.09 .030 -2.42 .o0 .35
UPPER THIGH CIRC 60.2 02.03 -1.41 -2.40 601 -1.73 -2.01 Oak .39
CALF CIRC 30.19 37.36 -t.21 -3.23 37.44 -t.11 -3.0? -0 -.15

ANKLE CIRO 23.12 2101 -. 90 -4.34 22.30 -.It -304 -.14 -. 02
SHOULDER LIN 10.1 15.79 -. 03 -1.ts 11.90 -1.ll -s.17 $Is 1.23
BACK CURV &T RUST 47.49 41.40 -2.03 .40 451 -2.33 -1.17 .31 toy
WAIST BACK 44.77 43.20 -1.11 -3.49 43.90 -1.01 -4.21 .3l 09
WECK-OUSTPOIT LT 26.79 27.01 -1.14f -4.011 27.24 -lass -1.068 .41 to.f9

SLEEVE INSEAM 40.04 47.99 -#AS -1.77 47.46 -1.30 -2.07 0I1 1.t?
HEA BRE64ADTH 15.13 14.07 -.00 -4.41 14.01 -.06 -4.0 age .16
HEAD LENGTH 19.&? 19.17 -1 -I.10 190 -.02 -3.21 a1l 04

ND.NO BREADTH 0%3S 6.10 -.19 -3.34 0.00 -.29 -3410 Ole 1.16
HAND CIRO 19.00 19.42 . 44 -2.20 19.20 -. 56 -2.99 .1t *?I

H4AND LENGTH 19.02 19.00 -.62 -4.#31 10.#93 -.69 -4.09 .J? .36
FOOT LENGTH 2017 3003 -.14 -.52 21.?? .40o -1.14 426 1.es
FOOT BREADTH 9.74 9.31 -.341 -4.20 9.33 -. 41 -4.43 -bog Olt
ANKLE HEIGHT 13.29 11.07 -1.1.2 -11.94 11.73 -loss .13.27 .14 1.1?

*TOTAL GROUP N x 3231, LARGE L04G SUBGROUP N 114
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Section IV

COMPARISON OF METHODS

There have been two major oroblems associated with the use
of percentile data to design itf.ns for persons at the extreme
ends of the size ranges; (1) the percentile body segments are
not additive, and (2) the proportions of percentile segments are
not found in nature. If subgroup or regression data are to
prove any more useful than the percentile method, they must
demonstrate improved additive properties and more realistically
proportioned segments. To show how the three methods compare,
we illustrated their additive properties in Tables 13 and 14
using the combined female samples (n=3235). Though the female
sample is used throughout this comparison, the male data showed
the same results. Stature is divided into seven height segments.
It goes without saying that the sum of these segments should
equal total stature. The value for each segment was computed
for each subject. Then the small and large, percentile, subgroup,
and regression values were computed for these segments. The
sum of the 5th percentile height segments is 136.89 cm, which is
15.6 cm less than the 5th percentile stature. The 95th percentile
segment sum is 188.81 cm, which is 15.75 cm greater than the
95th percentile stature. By comparison, the subgroup and regres-
sion segment values add up to their respective statures, precisely.
There is no simple way to segment weight, so bust circumference, a
variable which is highly correlated with weight, was segmented.
Using the combined female sample again, front curvature at bust
was derived for all the subjects by subtracting back curvature at
bust from bust circumference (see Table 14). The percentile
values, the subgroup mean values, and the regression values were
obtained. As can be seen in Tables 13 and 14, the sum of the
two percentile curvature values did not add up to the percentile
bust circumfererce whereas the subgroup and regression curvature
values lid add up to their respective bust circumferences.

The proportionality of the segments is illustrated in Table
15. Height segment values are represented as percentages of
stature and the curvatures are represented as percentages of
bust circumference.

The regression proportions are close enough to the subgroup
proportions to suggest that the regression and subgroup propor-
tions may only differ because of rounding error. This similarity
exists in spite of the fact that the actual values for variables
are not equal. The percentile proportions often differ as much as
two percent from the other two, indicating that percentile propor-
tions may inaccurately represent the proportions of small and large
people.

Perhaps the most obvious point to be noted in Table 15
is that the percentile segments, once again, do not add up to a
whole body. Model makers have dealt with this discrepancy in
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I
TABLE 14

ADDITIVE CIRCUMFERENCE SEGMENTS
COMBINED 1977 ARMY WOMEN AND 1968 AIR FORCE WOMEN*

SMALL SIZE

5th Small-Shoit
Variable Name Percentile Mean Regression

Front Curvature at Bust 40.46 43.10 43.79
Back Curvature at Bust 37.33 39.06 39.43

TOTAL 77.79 82.16 83.22

BUST CIRCUMFERENCE 80.02 82.16 83.22

Front Curvature Back Curvature Bust Cir -umfer-
at Bust at Bust ence

LARGE SIZE

95th Large-Long
Variable Name Percentile Mean Regression

Front Curvature at Bust 54.74 51.15 50.85
Back Curvature at Bust 47.89 45.46 45.16

TOTAL 102.23 96.61 96.01

BUST CIRCUMFERENCE 99.75 96.62 96.01

* All values are in centimeters; total sample size=3235; small-

short subgroup n=114; large long subgroup n=115.
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TABLE 15

HEIGHT SEGMENT VALUES AS A PERCENTAGE OF STATURE:
CURVATURE VALUES AS A PERCENTAGE OF BUST CIRCUMFERENCE
(Combined 1977 Army Women and 1968 Air Force Womenk)

Small-Short Regres- Large-Long Regres-
Variable Name 5th%ile subgroup X sion 95th%ile Subgroup X sion

Shoulder-Vertex 17.74 19.02 19.06 18.95 17.72 17.79
Bust-Shoulder 7.08 8.'14 8.50 10.27 9.26 9.08
Waist-Bust 8.80 10.81 10.98 12.59 10.44 10.64
Buttock-Waist 9.04 11.02 11.16 12.52 10.63 10.83
Crotch-Buttock 3.13 4.71 4.72 6.07 4.63 4.62
Ankle-Crotch 37.93 38.87 38.81 41.08 40.69 40.20
Ankle Height 6.05 6.92 6.87 7.63 6.81 6.78

TOTAL 89.77% 99.99% 100.10% 109.11% 100.18% 99.94%

Front Curv
at Bust 50.56 52.45 52.61 54.88 52.94 52.96

Back Curv

at Bust 46.65 47.54 47.38 47.60 47.05 47.03

TOTAL 97.21% 99.99% 99.99% 102.48% 99.99% 99.99%

* Sample size=3235

several ways. Some have used the individual segment values which
are most important to specific tasks and adjusted the other
dime.isions to create a 5th or 95th percentile body. In this way,
a model-maker may, for example, build accurate percentile values
for sitting height, hip breadth and arm reach into a model to be
used in the design of a cockpit and adjust other dimensions, such
as length and stature, tu achieve a "realistic" total body, though
it will not have 5th or 95th percentile sizes for the adjusted
dimensions.

Another approach has been to prorate all the segments upwards
or downwards so that their sums are equal to 5th or 95th percentile
stature. Conversely, one can treat the sum of the percentile values
as the stature of the whole figure (ignoring actual values for 5th
and 95th percentile statures). A consequence of juggling percentile
data to make the whole equal the sum of its parts is lose of
accuracy--in the latter case, percentile statures on the "adjusted"
models no longer represent actual stature measurements, while in
the former case norcentile statur is retained by the actual
percentile value is lost for all the other segments. In both
cases, the segments will maintain the same relationships to each
other, a proportionality which is illustrated in the following
table.
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TABLE 16

HEIGHT SEGMENT VALUES AS A PERCENTAGE OF THEIR SUM
(Combined 1977 Army Women and 1968 Air Force Women*)

Small-Short Larae-Long
Variable Name 5thile Subgroup X 95%ile Subgroup X

Shoulder-Vertex 19.76 19.02 17.37 17.72
Bust-Shoulder 7.89 8.64 9.41 9.26
Waist-Bust 9.80 10.81 11.54 10.44
Buttock-Waist 10.07 11.02 11.47 10.63
Crotch-Buttock 3.49 4.71 5.56 4.63
Ankle-Crotch 42.25 38.87 39.65 40.69
Ankle Height 6.74 6.92 6.99 6.81

TOTAL 100.00% 99.99% 99.99% 100.18%

* Sample size=3235. Small-short subgroup n=116; large-long
n=114

A study of the table reveals that while the percentile values seem
to have moved closer to the subgroup values, the proportions of the
percentile bodies continue to be unreliable. It can be seen, for
example, that 5th percentile leg dimensions (ankle-crotch) are pro-
portionately larger than the same dimensions on 95th percentile
individuals, which is to say that small people would have pro-
portionately longer legs than large people. Not only does this
sizing phenomenon seem to run counter to observable fact, but it is
directly contradicted by the subgroup values.

Thus it appears that the adjustment of percentile values tends
to create as many problems as it seeks to resolve.

Another way of comparing percentile, subgroup and regressic
methods is to study the values of the deviations in percent as
they appear in Tables 1 - 12. The deviation in percent between
the subgroup mean and regression values seem to be very small
as compared to their respective percent deviations from the
percentile values. To illustrate more clearly, we tabulated
frequency distributions of these percent deviations for the 1977
Army women's sample, the 1968 WAF sample, and the combined female
sample (Tables 17 - 22).

Most of the deviations between the subgroup and regression
methods lie within a range of +2%D. This means that most of the
variables have subgroup mean and regression values which are 98%
or more alike. The deviations between the percentile values and
either the regression or the subgroup mean values are, for the most
part, much greater. These relationships showed up consistently in
all the military samples used.

While the regression and subgroup methods produced values
which were consistently within a range of +2%D, these values were
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TABLE 17

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE SMALL-SHORT SUBGROUP VALUES (SUB), THE

5TH PERCENTILE VALUES (5TH), AND THE REGRESSION VALUES (REG)

WAF - 1968*

Range SUB to REG AD 5TH to SUB %D 5TH to REG ID
%D (No. of Variables) (No. of Variables) (No. of Variables)

4.0 and up 25 34
3.8 to 4.0 4
3.6 to 3.8 2 1
3.4 to 3.6 2 3
3.2 to 3.4 5 5
3.0 to 3.2 4 5
2.8 to 3.0 3 3
2.6 to 2.8 3
2.4 to 2.6 6 2
2.2 to 2.4 1 3 2
2.0 to 2.2 1 3 3
1.8 to 2.0 5 1 1
1.6 to 1.8 7 1 4
1.4 to 1.6 4 2 2
1.2 to 1.4 5 5 3
1.0 to 1.2 3 3 2
0.8 to 1.0 14 2 3
0.6 to 0.8 21 4 2
0.4 to 0.6 9 3 1
0.2 to 0.4 4 5

0 to 0.2 11 6
-0.2 to 0 1
-0.4 tc -0.2 2 1
-0.6 to -0.4 1 (97,7) 5 (38.6%) (273%)
-0.8 to -0.6 1
-1.0 to -0.8
-1.2 to -1.0
-1.4 to -1.2 1
-1.6 to -1.4 1
-1.8 to -1.6
-2.0 to -1.8
-2.2 to-2.0
-2.4 to -2.2
-2.6 to -2.4
-2.8 to -2.6

-3.0 to -2.8
Less than 3.0

* Small-short subgroup n=59
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TABLE 18

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE SMALL-SHORT SUBGROUP VALUES (SUB), THE

5TH PERCENTILE VALUES (5TH), AND THE REGRESSION VALUES (REG)

j ARMY WOMEN - 1977*

Range SUB to REG %D 5TH to SUB %D 5TH to REG %D
%D (No. of Variables) (No. of Variables) (No. of Variables)

4.0 and up 15 20
3.8 to 4.0 2
3.6 to 3.8 2 5
3.4 to 3.6 1 2 3
3.2 to 3.4 2
3.0 to 3.2 2 2 3
2.8 to 3.0 2 3
2.6 to 2.8 1 7
2.4 to 2.6 4 4
2.2 to 2.4 5 2 2
2.0 to 2.2 7 1
1.8 to 2.0 2 2 4
1.6 to 1.8 3 6 2
1.4 to 1.6 6 5 2
1.2 to 1.4 3 4 2
1.0 to 1.2 3 4 1
0.8 to 1.0 7
0.6 to 0.8 11 1 3
0.4 to 0.6 5
0.2 to 0.4 9 3 2
0 to 0.2 4 1 3

-0.2 to 0 4 1
-0.4 to -0.2
-0.6 to -0.4(QIr 3 (414,9%) (275%)
-0.8 to -0.6 1 -. 4%) 1 ( % (
-1.0 to -0.8
-1.2 to -1.0

-1.4 to -1.2 1
-1.6 to -1.4 1
-1.8 to -1.6 1

-2.0 to -1.8
-2.2 to -2.0
-2.4 to -2.2 1
-2.6 to -2.4
-2.8 to -2.6
-3.0 to -2.8
Less than 3.0

* Small-short subgroup n=55
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TABLE 19

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE LARGE-LONG SUBGROUP VALUES (SUB), THE

95TH PERCENTILE VALUES (95TH), AND THE REGRESSION VALUES (REG)

WAF - 1968*

Range SUB to REG %D 95TH to SUB %D 95TH to REG %D
%D (No. of Variables) (No. of Variables) (No. of Variables)

4.0 and up 15 21
3.8 to 4.0 3
3.6 to 3.8 4 3
3.4 to 3.6 2 8
3.2 to 3.4 3 2
3.0 to 3.2 5 5
2.8 to 3.0 3 1
2.6 to 2.8 2 1 5
2.4 to 2.6 7 3
2.2 to 2.4 1 3 4
2.0 to 2.2 1 2 2
1.8 to 2.0 1 5 4
1.6 to 1.8 4 2 4
1.4 to 1.6 5 7 4

1.2 to 1.4 6 5 1
1.0 to 1.2 10 1 4
0.8 to 1.0 7 4 3
0.6 to 0.8 6 5 3
0.4 to 0.6 14 4
0.2 to 0.4 8 2 2
0 to 0.2 15 2 6

-0.2 to 0 3
-0.4 to -0.2 1 4
-0.6 to -0.4 2 (943%) (466%) (35.2%)
-0.8 to -0.6
-1.0 to -0.8 1
-1.2 to -1.0
-1.4 to -1.2
-1.6 to -1.4
-1.8 to -1.6
-2.0 to -1.8
-2.2 to -2.0 1
-2.4 to -2.2
-2.6 to -2.4
-2.8 to -2.6 1
-3.0 to -2.8 1
Less than 3.0

* Large-long subgroup n=66
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TABLE 20

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE LArGE-LONG SUBGROUP VALUES (SUB), THE

95TH PERCENTILE VALUES (95TH), AND THE REGRESSION VALUES (REG)

ARMY WOMEN - 1977*

Range SUB to REG %D 95TH to SUB %D 95TH to REG %D
%D (No. of Variables) (No. of Variables) (No. of Variables)

4.0 and up 16 17
3.8 to 4.0 3
3.6 to 3.8 1 2
3.4 to 3.6 1 3
3.2 to 3.4 3 2
3.0 to 3.2 5
2.8 to 3.0 2 4
2.6 to 2.8 2 5
2.4 to 2.6 7 4
2.2 to 2.4 3 2
2.0 to 2.2 1 3
1.8 to 2.0 4 4
1.6 to 1.8 1 3 2
1.4 to 1.6 1 3 4
1.2 to 1.4 5 4 2
1.0 to 1.2 7 3 2
0.8 to 1.0 6 2 1
0.6 to 0.8 11 2
0.4 to 0.6 8 3
0.2 to 0.4 9 1 2

0 to 0.2 8 3 3
-0.2 to 0 8 1
-0.4 to -0.2 2 2
-0.6 to -0.4 (435%)
-0.8 to -0.6 1 (100%) (31.9%)
-1.0 to -0.8 2
-1.2 to -1.0
-1.4 to -1.2 1
-1.6 to -1.4
-1.8 to -1.6
-2.0 to -1.8
-2.2 to -2.0
-2.4 to -2.2
-2.6 to -2.4
-2.8 to -2.6
-3.0 to -2.8
Less than 3.0

* Large-long subgroup n=54
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i TABLE 21

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE SMALL-SHORT SUBGROUP VALUES (SUB), THE

5TH PERCENTILE VALUES (STH), AND THE REGRESSION VALUES (REG)

COMBINED FEMALE SAMPLE*

Range SUB to REG %D 5TH to SUB %D 5th REG %D
%D (No. of Variables) (01o. of Variables) (No. of Variables)

4.0 and up 7 16
3.8 to 4.0 4 2
3.6 to 3.8 1 2
3.4 to 3.6 1 1
3.2 to 3.4 3 1
3.0 to 3.2 1
2.8 to 3.0 4
2.6 to 2.8 1
2.4 to 2.6 1 1
2.2 to 2.4 3 2
2.0 to 2.2 2 2
1.8 to 2.0 1 2 1
1.6 to 1.8 2 2
1.4 to 1.6 3 3 1
1.2 to 1.4 2 1
1.0 to 1.2 4 1
0.8 to 1.0 5 1 2
0.6 to 0.8 4 1
0.4 to 0.6 6 1
0.2 to 0.4 5 1

0 to 0.2 2 1 3
-0.2 to 0 3
-0.4 to -0.2 1 2
-0.6 to -0.4 (905)
-0.8 to -0.6 .- (40%) (30%)
-1.0 to -0.8
-1.2 to -1.0 1
-14 to -1.2
-1.6 to -1.4
-1.8 to -1.6
-2.0 to -1.8 1
-2.2 to -2.0
-2.4 to -2.2
-2.6 to -2.4
-2.8 to -2.6
-3.0 to -2.8
Less than 3.0

* Small-short subgroup n=116
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TABLE 22

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN THE LARGE-LONG SUBGROUP VALUES (SUB), THE

95TH PERCENTILE VALUES (95TH), AND THE REGRESSION VALUES (REG)

COMBINED FEMALE SAMPLE*

Pange SUB to REG %D 95TH to SUB %D 95TH to REG %D
%D (No. of Variables) (No. of Variables) (No. of Variables)

4.0 and up 9 13
3.8 to 4.0 1
3.6 to 3.8 1 1
3.4 to 3.6 1 2
3.2 to 3.4 1 1
3.0 to 3.2 2 2
2.8 to 3.0 1 1 3
2.6 to 2.8 3 2
2.4 to 2.6 2 1 1
2.2 to 2.4 3
2.0 to 2.2 1 1
1.8 to 2.0 1 3 1
1.6 to 1.8 1 1
1.4 to 1.6 2
1.2 to 1.4 5 2 1
1.0 to 1.2 5 1
0.8 to 1.0 7 1 1
0.6 to 0.8 6 1
0.4 to 0.6 4 2 2
0.2 to 0.4 3 3
0 to -0.2 3 2

-0.2 to 0
-0.4 to -0.2
-0.6 to -0.4-0.8 to -0.6
-1.0 to -0.8
-1.2 to -1.0
-1.4 to -1.2
-1.6 to -1.4
-1.8 to -1.6
-2.0 to -1.8-2.2 to -2.0

-2.4 to -2.2
S-2.6 tc,-2.4

-2.8 to -2.6

Less than 3.0

Large-long subgroup n=114
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nevertheless not the same. One reason they do not produce equal
values is that the regression equations utilized percentile values
of stature and weight which were not equal to the subgroup stature
and weight values. To ascertain whether we could further improve
the correlation between results achieved by the two preferred
methods, we inserted the subgroup stature and weight values as
input into the regression equations for the combined female sample.
A frequency distribution of the percent deviations between the sub-
group and regression values was tabulated (Table 23) and shows that
the differences between the values were indeed less but still
not equal.

There are two further explanations for the differences which
persist between the subgroup and regression values. First, the
subgroups may be too small causing the possibility of erratic mean
values. Second, the statistics involved in the regression equation
may be inaccurately predicting values.

Many statistics, including the standard deviation which is used
in the regression equation, assume a theoretical, symmetrical,
bell-shaped distribution curve, which has been "fitted" to the data--
the so-called normal curve. In reality, most distributions do not
have this exact shape. Most variables have somewhat skewed, i.e.,
nonsymmetrical, distributions. Some are more skewed than others.
We found that the variables which had regression values least like
the subgroup values were also those which were often skewed in com-
parison with most of the other variables. It appears that the more
skewed the variable the less well the regression equation functions
as a predictor.

To illustrate skewness, we approximated nc,!1 al curves for
weight and upper thigh circumference using means and standard
deviations from the 1968 WAF sample. These approximations were
then plotted on the same graph as frequency distributions of their
actual values (Figures 4 and 5). Weight and upper thigh circum-
ference have a relatively high correlation coefficient (.840 in
this sample), yet it can be seen that their skewness is not the same
with upper thigh circumference being more symmetrically distributed
than weight.

While it is difficult to determine how greatly the regres-
sion results are affected by deviations from the normal curve,
comparison with subgroup values shows that the two methods produce
consistently similar results. Since both methods also produce
additive segmer,, and nearly :dentical proportions, it seems the
distributions 're not so deviant from the normal curve as to
greatly affect the regression values and, in any case, not so
deviant as to affect design problems.

Basically, when using normal curve statistics there is always

some margin of error. The larger the deviaticn of the data from
the normal curve, the larger the margin of error. This should
be kept in mind when using regression values.
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TABLE 23

FREQUENCY DISTRIBUTIONS OF THE PERCENT DEVIATIONS (%D)
BETWEEN SUBGROUP AND REGRESSION VALUES (REGRESSION VALUES
PREDICTED FROM SUBGROUP STATURE AND WEIGHT RATHER THAN

PERCENTILE STATURE AND WEIGHT)

Range SMALL-SHORT LARGE-LONG
%D (No. of Variables) (No. of Variables)

4.0 and up
3.8 to 4.0
3.6 to 3.8
3.4 to 3.6
3.2 to 3.4
3.0 to 3.2
2.8 to 3.0
2.6 to 2.8
2.4 to 2.6
2.2 to 2.4
2.0 to 2.2
1.8 to 2.0
1.6 to 1.8 2
1.4 to 1.6 1 1
1.2 to 1.4 1
1.2 to 1.2 4 1

0.8 to 1.0 1 3
n.6 to 0.8 2 1
0.4 to 0.6 6 7
0.2 to 0.4 4 5

0 to 0.2 7 5
-0.2 to 0 4 2
-0.4 to -0.2 2 5
-0.6 to -0.4 3 5
-0.8 to -0.6 3 1
-1.0 to -0.8 1
-1.2 to -1.0 1
-1.4 to -1.2
-1.6 to -1.4 (100%) (100%)
-1.8 to -1.6
-2.0 to -1.8
-2.2 to -2.0
-2.4 to -2.2
-2.6 to -2.4
-2.8 to -2.6
-3.0 to -2.8

Less than 3.0

* Small-short subgroup n=116; large-long subgroup n=114
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Section V

CONCLUSION

Three general conclusions reached by McConville and Chirchill
in their earlier study are supported by our analysis. First, the
percentile method is unrealistic and unreliable for most design
purposes. Second, the subgroup and regression methods are both
improvements over the percentile method and, of these two, the
regression method will normally produce the most accurate and
useful data for designers.

We have demonstrated in this report that virtually no combi-
nation of 5ti- or 95th percentile values will add up to a valid
whole person, nor will these values, when assembled, represent
an accurately proportioned person. These basic defects hold true
for as few as two percentile values since, as we demonstrated,
5th percentile front and back curvatures at bust level will not
add up to 5th percentile bust circumference. Model makers have
traditionally coped with this problem either by disregarding the
sum total of the percentile parts, or by performing a series of
cutting and stretching operations on the less "relevant" dimensions.
While the collective percentile model should be viewed with great
caution by designers, percentile values, nevertheless, have merit
when used individually. If, for example, one is concerned only
with the design of a seat which must be large enough to accommodate
95% of the population in terms of sitting height or hip breadth,
then 95th percentile values of those dimensions are useful. They
are known to encompass 95% of the population and they are readily
available.

The subgroup method, which has been shown to be far more
accurate in portraying persons at the tails of the distribution
than the percentile method, is not the procedure of choice for
many design problem, since, often, the target populations may
provide only very small numbers of people in the large and small
categories. The resulting data will be unreliably erratic If the
sample is too small oi' if it contains even one person with
unusually deviant dimensions. Because the subgroup data represent
the measurements of real people, its chief usefulness, for our
purposes, was to provide a check for the validity of the other
two methods.

The regression method is recommended because it results in the
most reliable dimensional data for the whole body and its component
parts, as shown in this report, but also because it is the most
flexible method. In addition to predicting accurate values, any
given values of stature and weight can be used in the regression
equation so that values can be estimated for any other variable for
any desired stature and weight. Like the dimensions resulting from
use of the subgroup method, regression values are additive and, when
assembled, produce a model in which all the parts are proportional.
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~APPENDIX

Presented in Part A of the Appendix are the regression equa-
tions which were used in this study. As previously cited, they
may be employed not just to predict 5th and 95th percentile values
but to predict values in any size category. For workspace designers
particularly concerned with dimensions of the seated operator, we
have developed comparable regression equations using sitting
height in place of stature (Part B). These equations appear to be
nearly as reliable predictors as those based on weight and stature
with better than 98% agreement between most subgroups and regres-
sion values.

A list of tables containing the regression equations in Parts
A and B of this Appendix is given below:

Table No. Reressions Based On

PART A 24 1966 U.S. Army Men - Ht & Wt
25 1967 USAF Men - Ht & Wt
26 Combined Men - Ht & Wt
27 1968 AF Women - Ht & Wt
28 1977 U.S. Army Women - Ht & Wt
29 Combined Women - Ht & Wt

PART B 30 1966 U.S. Army Men - Sit Ht & Wt
31 1967 USAF Men - Sit Ht & Wt
32 Combined Men - Sit Ht & Wt
33 1968 AF Women - Sit Ht & Wt
34 1977 U.S. Army Women - Sit lit & Wt
35 Combined Women - Sit Ht & Wt
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TABLE 24

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN'S
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1966 ARMY MEN

VARIABLE R SE EST
WEIGHT 1,000 1000*WT 40OO00 4 HT + 0.00 0,00
STATURE 1.000 Co00WT *1o000*HT + 0on 0.00
CERVICALE HEIGHT .944 o016*WT + .877'HT - 6.0' 2,09
SHOULDER HEIGHT .953 ,013'WT + .874*HT - 10s88 1.88
WAIST HEIGHT ,841 -O05*WT + ,693*HT - 13.81 2.91

FUNCTIONAL REACH o586 *o24*WT * .384' + 12.29 3.93
CROTCH HEIGHT ,84.0 "*0424T + *65 f 23.33 2o54
PATELLA HEIGHT-TOP o74.0 -o004*WT + o3*, - - 11o42 2.19
CALF HEIGHT ,598 -"003*WT + ,25. - 774 2.16
VERTICAL REACH/SIT .836 ,017*WT + ,?02*HT + 13,c1 3o18

SITTING HEIGHT .724 .008*WT + .386*HT + 22.05 2,53
EYE HEIGHT/SITTING ,654 ,008*WT + ,3394HT + 18,29 2.70
MID-SHOULOER MT/S o650 ,01*WT + ,278*HT + 11,15 2.41
KNEE HEIGHT/SITING .798 *018*WT + ,295*HT - o28 1.6.
POPLITEAL HEIGHT .669 -"020*WT + ,281*HT - 1.25 1.86

CHEST DEPTH .771 ,072*WT - ,059*HT + 22.02 1.27
CHEST BREADTH/SKIN .763 ,074*WT - .033*HT + 24o56 1.39
HIP BREAOTH .817 o068*WT + o015*HT + 19,76 1616
OCCIPUT-EX CANTHUS .247 *009*WT + *00?*HT + 1459 .95
OCCIPUT-TRAGION .135 .006*WT + *003*HT + 8.80 1.18

HEAD HEIGHT .249 .006*WT + .014*HT + 9.83 .77
SHOULDER-ELBOW LTH .744 *0?*WT + .197*HT + 1.38 1*24
FOREARM-HAND LTH ,760 *011*WT + o2454 HT + 3.45 1.50
BUTTOCK-KNEE LTH .833 ,036*WT + ,2?9*HT + 5.05 1.58
BUTTOCK-POPLITEAL ,695 ,017*WT + ,228*HT + 7.33 1,80

BIOELTOID DIAMETER .806 o092*WT - ,033*HT + 36.49 1.50
MAX F"ARM-F"ARM BR ,805 ,164 'WT - ,180*HT + 51.30 2.50
HIP BREAOTH/SITING .855 *089WT - *013'HT f 22.27 1,216
BIZYGOMATIC DIAM .538 ,014'WT - ,007 4 HT + 12.99 .47
BITRAGION DIAMETER ,490 o0134WT - .006*HT + 12.4? o49

HEAD LENGTH ,352 .008*WT + ,018*HT + 15.05 ,69
OCCIPUT-NASAL ROOT .336 ,00?*WT * *018*HT + 14*5 .68
OCCIPUT-PRONASALE .345 ,007*WT + .025*HT + 16.71 .78
HEAD BREADTH ,355 .OC9*WT " .004*HT + 14953 .55
INTERPUPILLARY DIS .221 .O03*WT * o002*HT + 5.30 o39

*WEIGHT IN LBS STATURE IN CM
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TABLE 24 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIWENSIONS FROM BODY WEIGHT AND STATURE*

OT 1966 ARMY N

VARIABLE R SE EST
RENTON-NASAL ROOT ,341 *005WT # .021*HT + ?.57 ,62

HAN LENGTH .625 *O06WT + *080HT + 4911 .075SPALM LENGTH *503 oO044 WT + *O40*HT + 2,98 o954

STHUMB CROTCH-FFB ,316 oO03*WT + *O184HT + 1,35 *49
HAND BREADTH ,4119 .O07*WT + o0l8*HT + 4,*65 o4,3

HEEL BREAOTH ,533 ,011*WT #*001*HT + 4o94 *40

FOOT LENGTH ,?01 ,011*WT # *114*HT + 5.13 o93
BALL OF FOOT LTH ,636 .010*WT * *079*HT + 4.26 *81
BALL OF FOOT BR ,531 ,009*WT * 9019*HT + 5.09 o46
HEAO CIRCUMFERENCE .465 .030'WT + .014HT + 48.90 1.42

NECK CIRCUMFERENCE .731 .070WT - *045*HT + 34.11 1.41
SHOULDER CIRCUMFER .854 ,251*WT - ,145*HT + 98.54 3.32
CHEST CIRCUMFER"CE .871 *275'WT - *?25'HT + 89.28 3.28
WAIST CIRCUMFRNCE .883 ,343WT - .309*HT + 79.65 3.814
HIP CIRCUMFERENCE .926 .263*WT - .123*HT + 73.83 2.36

ARM SCYE CIRCUMFER .708 .105*WT - e045*HT + 35.70 2.30
BICEPS CIRC/EXTEND e859 .114*WT - .138*HT + 35.38 1.4.
WRIST CIRCUMFRNCE ,642 .021*WT + ,OZOHT + 10.23 .67
HANO CIRCUMFERENCE ,516 .020*WT 4 .028*HT + 13.54 .97
BICEPS CIRC/FLEXEO .845 s112*WT - .125#HT + 36.26 1.47

FOREARM CIR/FLEXEO .691 .0684WT - .0354HT + 24.72 1.5f
WAIST BACK LENGTH ,*47 ,022*WT + ,185'HT + 9.25 3.08
SHOULDER LENGTH .219 .012WT + .033*HT + 8.53 1.93
INTERSCYE DISTANCE .540 ,078*WT o ,038'HT + 33.42 2.66
INTERSCYE MAXIMUM .573 .089*WT * .010HT + 36.74 3.03

SLEEVE LENGTH .744 .049*WT + .335*HT + 19.58 2.b.
SLEEVE INSEAM .732 a.OO*WT + .300*HT - 3.61 1.83
VERTICAL TRUNK CIR .781 .233*WT + .297*HT + 75.21 5.30
UPPER THIGH CIRCUM .887 ,203*WT - .1904HT + 56.29 2.21
LOWER THIGH CIRCUM .698 .12T*WT -. oOO1HT + 37.61 2.77

CALF CIRCUMFERENCE .805 .099#WT - .058*HT + 30.98 1.58
ANKLE CIRCUMFRNCE .683 .041*WT + .005*HT + 15.30 100
HEEL-ANKLE CIRCUMF .698 .033*WT * .087*HT + 13.b8 1.19
INSTEP CIRCUMF"NCE ,534 .031*WT + .040HT + 14.65 1.39
6ALL OF FOOT CIRC .529 ,026*WT + ,043*HT + 13.38 1.26

*WEIGHT IN LBS STATURE IN CM
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TABLE 25

MULTIPLE REGRESSION EOUATIONS FOR PREDICTING HENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1967 USAF MEN

VARIABLE R. SE EST
AGE 0151 9051*WT - 9118*HT + 42.11 6023
WEIGHT 1.000 £.000*WT 40*000*HT + 0.00 0000
SKF SUBSCAP"'R-LNGE .656 *0194WT -* 032#NT + 3.74. 940
SKF TRICEPS-LANGE .575 *016*WT - *0206HT + 2904. e42
SKF JUX"NIPPLE-LGE .665 *O24*WT - 00394HT + 4.11 .50

5KF MAL XIPH"D-LGE .702 *0224WT - o0364HT + 3.7? .40
5KF SUPRAILIAC-LGE .708 .045*WT -* 06?*HT + 6.69 *83
SKF SUPRAPATELLA-L o584 o007#WT - 0010*HT + 1.29 919
SKF SUOSCAP"R-HARP .672 *018'WT - *032*HT + 3.94 03?
SKF TRICEPS-HARP"'N .609 *0144WT - *0204HT + 2.35 .34.

SKF SUPRAILIAC-HPN .692 90394WT - 058*NT + 5.94 .75
GRIP STRENGTH .399 *2124WT + *499*HT - .96 15.35
HEIGHT (STATURE) 1.000 0*000*WT 41*0004HT + 0.00 0000
CERVICALE HEIGHT .977 *0104WT + .9Q2*HT - 9.63 1623
ACROMION HEIGHT .961 *022*WT + .853*HT - 9.88 1.60

RADIALE HEIGHT *924 *025*WT + *631.'HT - 4.48 1.74
STYLION HEIGHT .843 .02i3'WT + 9499*HT - 5.39 2.12
DACTYLION HEIGHT .775 9018*WT + *405*HT - 707? 2.22
SUPRASTERNALE HGHT .976 #019*WT + .833*HT - 5.83 1.19
NIPPLE HEIGHT .949 a.OOI*WT f *806*HT - 13.51 1.65

WAIST HT-OMPHALION .925 -*015*WT + 9733*HT a 2091 1.79
ILIOCRISTALE HT .914 *011*WT + 969fl'HT - 15.12 1.95
BUTTOCK HEIGHT .870 09000*WT +* 617'HT - 19.31 2.1?
TROCHANTERION HGHT .887 a.0094WT + o642*HT - 18.33 2.01
GLUTEAL FORROW HGT .879 a.010WT + e5894HT - 21.60 1.91

CROTC~1 HEIGHT .861 a.02#WT + .6134HT - 19.99 2.11
PATELLA TOP HEIGHT .855 e001*WT + 9352*HT a 9.98 1033
KNEE GIRC HEIGHT .859 o002*WT + *3424HT - 11.35 1*27
FIBULAR HEIGHT .845 0,000*WT # .3100HT - 1.11 1.20
CALF HEIGHT .747 .003'WT + .264*HT - 11.79 1.48

ANKLE HEIGHT o472 -*02*WT + *092'HT - 2.25 1.01
SITTING HEIGHT .789 .O10OWT + o.38 5*HT + 23.17 1ogs
EYE HEIGHT/'SITTING .739 .006*WT + .349*HT + 18.01 2.03
HIOSHOULDER HT/SIT .715 *026*WT + e 261*HT + 13.79 1.92
ACROMION Ho'GHT/SIT .666 *028*WT + 9245*HT + 12.75 2.13

*WEIGHT IN LBS STATURE IN CM

54



TABLE 25 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPONETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1967 USAF HEN

VARIABLE R SE EST
ELBOW REST HGT/SIT *272 90284WT + ,029*HT + 15.16 2.51
KNEE HEIGHT/SITT"G .887 *013*WT + ,332'HT - 5.37 1.15
POPLITEAL HGHTISIT o855 -018#WT + *3394HT - 13.29 1Lb
BUTTOCK-KNEE LNGTH o812 *042*WT + o257?HT + 7o54 1*57
BUTTOCK-POPLITEAL *729 *i035*WT + o2244HT + 4958 1.76

ACRN-BICEP CIR LVL .485 *004*'WT + ol11'*HT - 1.!8 1.32
SHOULDER-ELBGW LitH .753 *001*WT + o20HT - .93 1.13
ACROMION-RADIALE L .720 002*WT + ,1950HT - 1.98 1.18
ELBOW-WRIST LENGTH .738 ,003*WT + .163 4 HT + .57 ,95
RADIALE-STYLION LH ,703 .O03*WT + .155*HT - 1*13 1.01

ELBOW-GRIP LENGTH .753 002*WT + e193*HT + .63 1.06
THUMB-TIP REACH o680 .017#WT + .406*HT + 5.36 2.91
THUMB-TIP R"CH/XTO e640 o0I54WT + .438*HT + 9.31 3o47
SLEEVE INSEAM .719 ".013*WT + 9322*HT - 6,31 1.78
BIAGROMIAL BREADTH :482 ,032*WT + *062*HT + 24o18 1.70

BIDELTOID BREADTH .806 o04*WT - ,0604HT + 40.82 1.52
CHEST BREADTH .763 *083*WT - .0584HT + 28.66 1937
WAIST BRDTH-OMPH"N .870 *107?WT - ,0794HT + 26.40 1.18
BICRISTALE BREADTH .649 *063'WT - ,008*HT + 18,41 1,56
HIP BREADTH .809 *071*WT O.O00#HT + 22.94 1.11

HIP BREADTH SITT"G .859 .097'WT - .034*HT + 26.98 1.18
ELBGW BROTH BONEtR .505 .005*WT + ,016*HT + 3.38 .31
ELBOW BROTH BONE/L .527 005*WT + ,0174HT + 3.21 .30
F"ARN-F"ARM BR"OTH .729 o144 WT - *133*HT + 52.91 2.59
KNEE BR'DTH BONE/R .644 *011*WT + o014*HT + 5,.8 o34

KNEE BR"DOTH BONE/L .652 o011iWT + *015*HT + 5.39 934
CHEST DEPTH .792 .080*WT - .O814 HT + 25.00 1.17
WAIST DEPTH-OMPH"N .805 ,094 WT - ,115*HT + 26.38 1.29
BUTTOCK DEPTH 0851 o092*WT - .093*HT + 24o49 1.08
THIGH CLEARANCE HT *821 o060eWT - oG69*HT + 16.35 .79

NECK CIRC -MAXIMUM .719 9071WT - .060*HT + 36*66 1*33
SHOULDER CIRCUM"CE 9841, 246 4 WT - .I4I*HT + 100.00 3.14
CHEST CIRC AT SCYE .830 ,2604WT - o204*HT + 93.30 3.38
CHEST CIRCUMF'ENCE *561 .286*WT - ,263*HT + 95.55 3.23
WAIST CIR-OMPHAL"N .893 ,347 W1 - 352*HT + 89.79 302

*WEIGHT IN LBS STATURE IN CM
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TABLE 2 5 (cont d)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN'S
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1967 USAF MEN

VARIABLE R SE EST
WAIST CIR-OMPH/SIT o866 *345*WT - *369*HT + 96.50 3.74
BUTTOCK CIRCUMFOCE .932 .257'WT - 9137'HT + 78.30 2000
BUTTOCK CIRCUM/SIT .899 s305'Wr - oi?7SHT + 86.26 2o94
VERTICAL TRUNK CIR *857 .227'WT + *325'HT + 71.02 3.68
VERT TRUNK CIR/SIT *814 *191*WT + *377'HT + 61.29 40

SCROTALE-ANT WAIST s504 *0344WT + *0?2HT + 9.77 1.78
SCROTALE-A WAIST/S .469 o011'WT + *105'HT + 4.90 1.5c
SCRTL-SUPRASTERNLE .697 *0854WT + #141'HT + 29.09 2.45
SCRTL-SUPRSTRNLE/S .641 *042*WT + *209*HT + 19.21 2.30
SCRTL-ANT SCYE LVL *623 .059*WT + .159*HT + 15.37 2.45

SCRTL-ANT SCYE L/S .537 .016*WT + *225*HT + 5.79 2.49
SCRTL-A MIOSHOULOR, .752 *104*WT + s146*HT + 33.42 2645
SCRTL-A MOSHLOR/S .687 *059*WT + o214*HT + 24.16 2.38
SCROTALE-PST WAIST o617 9088*WT - .0234HT + 24.16 2.30
SCRTL-WAIST OVR BK .592 *080*WT + .O2HT + 24.83 2.44

SCROTALE-P WAIST/S .491 .072*WT *000*HT + 24.05 2.71
SCRTL-WAIST/BUTT/S o514 .0684WT + 9010*HT + 25.94 2.50
SCROTALE-CERVICALE .732 .104*WT + *166*HT + 35.15 2.70
SCROTALE-CERVCLE/S .711 *1024WT + s1604HT + 3803? 2.79
SCRTL-PST SCYE LVL .640 *0854WT + *116*HT + 26.85 2.74

SCRTL-PST SCYE L/S .618 *084#WT + *106#HT + 31.18 2.83
SCRTL-P MIOSHOULOR. .766 .1234WT +*.130*HT + 40.94 2.62
SCRTL-MDSHLO OVR 83 .740 *110*WT + #179*HT + 40.61 2.80
SCRTL-P MDSHLOR/S .738 *123*WT +*.1254HT + 43.78 2o83
SCRTL-MOSHLO 0 B/S .740 .114*WT 4 .154'HT + 42.16 2.76

UPPER THIGH CIRCUM .89? *210'WT -*.212'HT + 59.96 1.96
*UPPER THIGH C/SIT s914 *2044WT -* 192*HT + 56*52 1.73

KNEE CIRCUMFERENCE .848 .083#WT -. 006*HT + 25.33 1.10
KNEE CIRCUM'CE/SIT .855 .085*WT +0.00Q'HT + 24.54 1.10
CALF CIRCUMF/RIGHT .801 *095*WT - *80*HT + 34.89 1.36

CALF CIRCUMF/LEFT .804 .092'WT - .071*HT + 33.55 1433
ANKLE CIRCUMF*'ENCE .695 9042*WT - *009HT + 16.72 .91
SCYE CIRCUMFERENCE .742 *09$*WT - *014'HT + 33.83 1.86
BICEPS C-EXTENO/RT .856 *10?*WT - .136*HT + 36.33 1.21
BICEPS C-EXTENO/LT .867 oIC9*WT - .139*HT + 36.12 1.17

* *WEIGHT IN LBS STATURE IN CM
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TABLE 25 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING 
MENOS

ANTHROPOMETRIC DIMENSIONS FROM OOY WEIGHT AND STATURE*
£967 USAF MEN

VARIABLE R SE EST

BICEPS C.FLEXEO/RT *819 o@98*WT -*111*HT + 35.42 1.30

BICEPS C-FLEXEO/LT *830 o099*WT - *1OHT + 34.44 1.25

EILBOW CIR-EXTENDED #T86 .956WT - 9020*HT + 21.49 .89

E'LBOW CIRC-FLEXEO .602 *045*WT + *026*HT + 18.82 1.39

LOWER ARM C-EXTEND o802 0060*WT - o0384HT + 24.48 087

LOWER ARM C-FLEXED .717 o056*WT - o022#HT + 23.95 1.10

WRIST CIRCUf4FO'ENCE *589 *024*WT + e009*HT + 11.82 .75

StLVE L/SPINE-SCYE 0527 s044*WT + *O0?*HT + 19.5? 1.54

SLVE L/SPINE-ELSOW .701 *O38*WT + 9206*HT + 00.45 1*87

SLVE L/SPINE-WRIST 9789 *042*WT + *35b*HT + 20.39 2916

ANTERIOR NECK LGTH .1483 -*034*WT i' s142*HT - 10.85 1.47

POSTERIOR NECK ITH .293 ..Gi7*WT + o091#HT + .05 1.61

SHOULDER LENGTH .359 *009*WT + *054*HT + 5.46 I.le

0ELTOID ARC *434 e007*14T + o5?84HT + 086 1.20

INTERSCYE s414 o08ifWT - 90?1*HT + 37.28 3.43

114TERSCYE MAXIMUM .685 sQ87*WT + *059*HT + 35.97 2.20

WAIST FRONT-OMPH-ON o584 0050*Wl + 00584HT + 21.45 1.80

CROTCH LGTH-OMPH"N .725 e146*WT +* 025*HT + 40.83 3.05

WAIST RACK.OMPHL"N .604 .0164T +*1.95*HT + 9.02 1.869

FOOT LENGTH $693 *009*WT 4 .114*HT + 5.25 .86

INSTEP LENGTH .622 .008#wT + 00784mT + 4.57 .75

FOOT BREADTH .507 .00?*WT + .0214HT + 4.83 s43

BALL-OF-FOOT CIRC .554 e025*WT + :044*HT + 12.70 1.00

INSTEP CIRCUMF"NCE .642 .029*Wr 4 039*HT + 13.74 .93

HEEL CIRCUMFERENCE .746 *030*WT + *091*HT + 12.60 o94

81-MALLEOLAR BROTH e.54? *o06*WT + o0i8*HT + 3.09 0

LAT"L MALLEOLUS HT s463 9004*WT + .033*HT + o49 .48

MED"L MALLEOLUS HT .444 .004*WT + .032*HT + 2s20 .51

HAND LENGTH o654 *003*WT +* .OSIHT + 4.22 .62

PALM LENGTH .538 .0024WT * *043*HT + 2s86 e46

HANO BRRPETACARPLE e494 o006#WT +*.016*HT + 5.02 .36

HAND BRTH AT 'THUMB 4517 o0?*WT + .O22*HT + 5.08 .42

HAND CIMETACARPALE 0539 *Q18*WT +* 031*HT + 12.93 679

HAND C ROUND THUMB .610 e026#WT + *029*HT + 16.10 s86

HAND THICK/METAn3 9271 0062#WT + aG03*HT + 1.89 o2E

*WEIGHT IN LBS STATURE IN CM
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TABLE 25(cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIMENSIONS FRO" BODY WEIGHT AND STATURE*

1967 USAF MEN

VARIABLE R SE EST
HEAD CIRCUMFERENCE .423 *024*WT +* 026*HT +. 46.74 1.29
SAGITTAI. ARC/INION *167 *0D5'*WT + *034*HT + 27.75 1.63
MINIMUM FRONTL ARC 9202 90088WT - *004*HT +. £2.92 .77
9ITRAGION-CORONAL .327 *O13*WT + #031*HT +. 28.00 1.19
BITRAGN-MIN FRNTAL s375 *014*WT +. s017*HT +. 25.36 *92

BITRAG"N-SUBNASALE .466 *022*WT 40*000*HT + 25.49 .90
BITRAGION-MENTON 9544 *030*WT +. s008*HT +. 26.02 1.04
BIT-SUBMANOIBULAR .533 *039*WT +0*OOOHT + 24*?l 1.33
BITRAG"N-POSTERIOR .301 *020'WT + oQ04*HT +. 25e26 1.43
HEAD LENGTH *293 *006*WT +* 017*HT 4. 15.81 .64

HEAD DIAGNL/MENTON .445 *009*WT +. .O32*HT +. 18.36 968
HDO IAG/INION-NOSE .263 *009*WT +. .oo1HT +. 17.36 .98
EAR BREADTH .194 *002*WT +. *004*HT + 2.74 .30
EAR LENGTH 9302 o0C5*WT +. s00?*HT + 4.49 .41
EAR L ABVE TRAGION .127 .00i*WT +. *O05*HT + 1.88 .29

HEAD BREADTH .306 .008wWT - 90O2*HT +. 14.57 .52
MAXIMUM FRONTAL BR .303 *006*WT + 9004*HT + 9.85 .43
BITRAGION BREADTH 0398 90il 4WT - *00i*HT + £2.52 .51
BIZYGOMATIC BR'*TH e456 *012*WT -. OO4*HT + 12.85 .46
BIGONIAL BR AOTH .434. *016*WT -. 0164HT 11679 *62

EAR-TO-EAR BREADTH .261 s0(e8#WT +. .o03HT £5.14 .78
BIOCULAR BREADTH .191 o004*WT +. *003*HT + 7.94 *48
INTERPUPILLARY BRO .191 oD&3 4WT +* .04*HT + 5.04 036
INTEROCULAR 8R'DTH .158 .002'WT +. .OOIHT +. 2.81 s27
NOSE BREADTH .199 9003*WT - o 00 2#HT +. 3.38 . 29

LIP LENGTH 0073 C0O34WT 40.OOOHT +. 4.71 *37
EAR PROTRUSION .121 .OO1*WT +. *002*HT + 1.64 .33
SUBNASALE-NASAL RT s197 0 900 0 WT +. .1i#HT +. 3.183
PHILTRUM LENGTH *137 *UO2*WT - *0014HT + 10.8 .27
LIP-TO-LIP LENGTH .124 -.001*WT +. 9008*HT 4 e49 .38

MENTON-SUSNASALE L e194 *003*WT + .O1O*HT +. 4.61 *52
MENTON-NASAL ROOT .293 .003*WT + *021*HT + 7.,79 5
GLABELLA-TO-VERTEX .108 -.OD1*WT +* 02O*HT + 5.90 .9?
NASAL ROOT-TO-VRTX o173 0*0OOOWT + .028*HT +. 5.78 .93
XTRNL CANTHUS-VRTX *181 C000WT +. o022*HT + 8s05 e.76

*WEIGHT IN LBS SIlURE IN CM
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TABLE 25 (concluded)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIMENSIONS FROM BOGY WEIGHT AND STATURE*

1967 USAF HEN

VARIABLE R SE EST
PRONASALE-TO-VRTX *192 -*0OOZWT + *0384HT + 8035 10
SUSNASALE-TO"VRTX e229 -eOOi*WT +* 041*HT + 8.99 1.00
STONIONsTO-VERTEX .241 0.00040T + *O41*HT + 11.09 .97
MENTON-TO-VERTEX .284 .001*W1 + *044*HT + 14.79 .98
TRAGION-TO-VERTEX .210 *003*WT + *O15*HT + 10.26 .6C

GLABELLA-TO-WALL .312 *006*Wr * 019*HT + 15.94 o64.
NASAL ROOT-TOWAL. .311 *O06*WT +*0.19*HT + 15.76 .62
XTRNL CANrHUS-WALL 0232 *005*WT + *009*HT + 15.32 *6,4
PRONASALE-T0-WALL .318 *O08*WT +* 016*Hr + 18.45 .71
SU8NASAL.EmTO-WAL. *290 *009*Wr + #011*HT + 17.48 .75

LIP PROMIN"CE-WALL .294 s*OIIWT + 9007'HT + 18.01 982
CHIN PROMINCE'.WALL *329 9016*WT # oOQZ*HT + 17.34 .99
TRAGION-TO-WALL .135 *004*WT + e002*HT + 9e29 o64
GUESSED HEIGHT .957 *012*WT + .911*HT + 15.62 1675
GUESSED WEIGHT .977 *85'.'WT + s2734HT 23.10 4.24

*WEIGHT IN LBS STATUR~E IN CM
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TABLE 26

MULTIPLE REGRESSION EQUATIONS FOR PPEDICTING MEN'S

ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*
COMBINED MEN

VARIABLE R SE EST

WEIGHT 1.000 ,OOa'WT 0,00G'HT + DOlO 0.00

HEIGHT (STATURE) 1.000 OOOOWT +l.000*HT 4 0.00 0.0,'

ACROMION HEIGHT ,952 910*WT + ,864HT " 8,95 1.88

CERVICALE HEIGHT ,953 ,013*WT + ,882*HT - 6.,8 1.9C

SITTING HEIGHT 0751 e014*WT + ,392*HT + 20.3? 2,45

MIDSHOULOER HT/SIT .685 *024*WT + ,279'HT + 10.15 2*35

ANKLE CIt'.UMF"ENCE ,633 *0384WT * *032HT +  16,78 1608

SCYE CIRCUMFERENCE e732 t114*WT * ,028*HT + 31.90 2,43

BICEPS C-FLEXEO/RT ,831 ,1054WT t ,125*HT 4 37.19 1*47

BIDELTOID PREADTH .813 ,1024WT " .032'HT + 35.12 1.66

BUTTOCK CIRCUMF"CE e932 ,266"WT e122*HT + 73.42 2.31

BUTTOCK-KNEE LNGTH ,830 ,036*WT + ,273*HT * 6.0o 1659

CALF CIRCUMF/RIGHT ,799 o0954WT - o066*HT + 32.85 os5s

CALF HEIGHT .624 -."e3*WT + ,251*HT - 8.05 2.02

CHEST BREADTH ,777 ,082*WT - ,034'HT + 23,76 1.48

CHEST CIRCUMF**ENCE .817 ,283WT - ,227*HT + 88.71 3.32

CROTCH HEIGHT e846 -,0384WT + .6'4HT - 22.44 2e.44

RIZYGOMATIC BR"OTH ,540 ,014*WT - ,006*HT + 12.83 ,4?

FOOT LENGTH 0698 ,010*WT + .113*HT + 5.41 .91

LOWER ARM C-FLEXEU .687 .0634WT - *34HT + 25,21 1.04?

HANU BR/MSTACARPLE ,473 o006*WT + #O 17HT + 494 .142

HAND C/METACARPALE ,495 ,018*WT + ,02?*HT + 13.93 ,95

HAND LENGTH .623 ,004.WT + *079*HT + 4o55 .73

HEAD BREADTH .387 ,010'WT - ,003*HT + 14e25 .55

HEAD CIRCUMFERENCE :507 .0334WT + .021*HT + 47.43 1.4.5

HEAD LENGTH .380 ,008#WT + .019HT + 14.94 .68

HIP BREADTH .826 .073'WT + .016*HT + 19*05 1.23

INSTEP CIRCUMF 'NCE e450 *024*WT + *o33*HT + 16963 1.42

INSTEP LENGTH .629 *0p8*WT + *078'HT + 4.71 .80

INTERPUPILLARY SRO .247 ,OO4WT + .003*HT + 4,99 .38

INTERSCYE ,471 ,0734WT - ,053*HT + 36.40 2.94

MENTON-NASAL ROOT 4319 ,004'WT + *021*HT + 7,70 e61

PALM LENGTH .529 ,004'WT # ,4WIHT + 2,82 .52

PATELLA TOP HEIGHT ,743 -,008*WT + .362*HT - 9.35 2.06

POPLITEAL HGHT/SIT .677 -"026*WT + .288"HT - 1.87 1,81

*WEIGHT IN LBS STATURE IN CM
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TABLE 26 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN'S

ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*
COMBINED MEN

VARIABLE R SE EST

SHOULDER CIRCUM"CE o862 ,256*WT "138*HT + 96.84 3.32
SHOULDER-ELBOW LTH *672 09060iWT + o192*HT * 2.97 1.38
SHOULDER LENGTH #256 O12'WT + *o39'HT + 7.52 1.77
SLEEVE INSEAM .715 -,o0?WT + ,301'HT 3o04 1.85
UPPER THIGH CIRCUM *896 *2f8'WT - *190'HT 4 55.74 2.19

WAIST CIR-OMPHAL"N o888 #358*WT - *305*HT 4 77.36 3.95
ILIOCRISTALE HT .863 *002*WT + ,697#HT - 15.41 2.7±

*WEIGHT IN LBS STATURE IN CM
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TABLE 27

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1968 USAF WOMEN

VARIABLE R SE EST
AGE .238 *iU?*WT - *1054HT + 26.83 6.27
WEIGHT 1.000 1*000*WT *000'HT + 0.00 0000
TRICEPS SKINFOLO .662 .026*WT - *030*HT + 3.46 e41
SUBSCAPULAR SKINFO 9663 *023*WT - 032*HT + 3.55 .36
SUPRAILIAC SKINFLO .634 o031'WT - *034'HT + 3.54 .54

MEDIAL CALF SKINFO .417 *015*WT - *020'HT + 2.93 .47
STATURE 1.000 D.000'WT t1.o000'HT + COLD 0.00
STATURE, MAXIMUM .998 *001*WT 4190OOOHT + .52 .38
CIZRVICALE HEIGHT .977 *009*WT + .8844HT - 5.25 1.17
ACROMIAL HEIGHT o960 9O19*WT + *84?*HT - 7.86 1.53

SUPIASTERNALE HGHT .974 *015*WT + *8364HT - 5o43 1.21
~3UST POINT HEIGHT #928 -e015fWT + o828*HT - 13.99 1.95
WAIST HEIGHT .914 00C44WT + o6794HT - 1030 1.83
A8DCMINAL EXT HG? .899 -*C16*WT + .686*HT - 16.01 1.94
TROCHANTERIC HGHT o852 *DD2*WT + *602'HT - 15.17 2.24

BUTTOCK HEIGHT e848 *006*WT + .579*HT - 12.41 2921
GLUTEAL FURROW HGT o830 -o.024*WT +.581*HT - 18.43 2.21
TIBIALE HEIGHT 9787 -.OOi*WT + *315*HT - 8o95 l.47
CROTCH HEIGHT .849 -006*WT 4 .581*HT m 18.091 2.13
ANKLE HEIGHT o306 0.OOO*WT + o.07 0*HT .16 1.29

LAT4*L MALLEOLUS HT .426 oOO1 4WT + *04fl'HT + .16 .53
SITTING HTRELAXEO .783 o0±U#WT + *410*HT + ib#54 2.02
SITTING HEIGHT .803 *015*WT + .401*HT + 1lto69 1.89
EYE HEIGHTSITTING .740 *014*WT + .355'HT + 14.38 2.06
MIDSHOULDER HTSIT 9729 *0264WT + .279*HT + 9.146 1*82

WAIST HGHTSITTING .452 .0254WT + e.080*HT + T. 22 1. 55
ELqOW REST HEIGHT .213 *011#WT + s 0684HT + 10.o2 8 2.41
POPLITEAL HEIGHT .728 -*002#WT + .23e*HT + 4.02 1.28
£UTJOCK-POPLIT"L L .702 9050*WT + .226*HT + 4.71 1.97
OUTTOCK-KNEE LNGTH .839 oO63*WT + *244*HT + 9.86 1943

ACROMION-RADIALE L .728 *PP(84WT + .185*HT - Soo 1.12
RAQIALE-STYLION L .666 s002*WT + .148*HT - .86 1.0?
THUMB-TIP REACH .655 *0?9*WT + *375 4 HT + 9965 2993
T HUMB-TIP, EXTENDED .622 e0404WT +' o4390HT + 7.58 3. 82
OVERHEAD REACH .853 o0224WT 41.1814 HT + 4,98 4.47

*WEIGHT IN LBS STATURE IN CM
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TABLE 27 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PPEDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1968 USAF WOMEN

VARIABLE R S. EST
NECK CIRCUMFERENCE ,582 ,058*WT + ,O03'HT + 25.88 1.36
SHOULDER CIRCUMFER .845 ,284'*WT - *1324HT + 85.66 2o75
CHEST CIRC AT SCYE .819 ,271*WT - *156*HT + 75.04 2.85
BUST CIRCUMFERENCE *824 *318*WT - ,2Z3*HT + 85,4U 3.23
CHEST C BELOW BUST .806 .261*WT - o149*HT + 65.26 2.88

WAIST CIRCUMFERNCE .846 ,312*WT - o203*HT + 60.40 2e 92
ABDOMINAL EXT CIRC .821 ,406*WT - *300*HT + 82.E0 4.15
HIP C-7""BLW WAIST 0903 ,330*WT - *155#HT + 76,76 2.4C
HIP C-9""BLW WAIST *895 ,351'Wt - *155*HT + 75.72 2.68
UPPER THIGH CIRCUM ,867 ,248'WT - ,177*HT + 52.60 2,1C

KNEE CIRCUMFERENCE s822 ,117*WT - *0254HT + 25,46 1.29
CALF CIRCUM, RIGHT ,763 ,112*WT - ,054*HT + 28ob4 1.45
CALF CIRCUM, LEFT .756 .113*WT - .051HT + 28.12 1.49
ANKLE CIRCUMFERNCE ,593 .044*WT # .o12*HT + 13.54 1.04
VERTICAL TRUNK CIR s822 ,265*WT + ,318SHT + 69.15 3.91

VERTICAL TRK CSIT .811 ,207*WT + .436*HT + 53,U4 3.84
BUTTOCK CIRC9 SIT .912 ,359*WT - o142*HT + 77.32 2,50
SCYE CIRCUMFERENCE o778 ,1124WT - *025*HT + 26.90 1.44
AXILLARY ARM CIRC .850 ,139*WT - oi39*HT + 32.28 1.2.
BICEPS CPRELAXEOR .871 .140WT - .152*HT + 32.43 1.13

BICEPS C9FLEXED, R .865 ,1(,0WT - t142*HT + 31.99 1.16
BICEPS CRELAXEOL .878 .149*WT - .163*HT + 33,12 1.15
BICEPS CFLEXED, L .867 .145*WT -. 150HT + 32.4P 1.19
ELBOW CIRC, FLEXED .586 ,053*WT + ,044*HT + 13.10 i.44
FOREARM Co RELAXED .820 ,075*WT- *,038*HT + Z0009 *79

FOREARM C, FLEXED ,790 o794WT - ,0374HT + 20.92 ,93
WRIST CIRCUMFERNCE .658 O024*WT + .O18HT + 8.99 .54
BIACROMIAL BREADTH .545 .035'WT + .073*HT + 19.55 1.37
BIOELTOIO BREADTH ,811 ,124 WT - o065*HT + 3b.63 1.35
CHEST BREADTH .710 ,089.WT -. 04I*HT + 23.31 1.35

BUST PT-BUST PT BR e598 .062*WT - ,035*HT + 16.31 1.24
WAIST BREADTH 0773 o097'WT - ,035'HT + 17,46 1.23
HIP BREADTH .774 o1094WT - .031HT + 26.12 1.40
THIGH-THIGH BRSIT .81l ,158*WT - ,Ii7HT + 37.05 1,67
HUMERAL BREADTH, R .588 *00?*WT + ,014'HT + 2.97 ,2F

*WEIGHT IN LBS STATURE IN CM
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TABLE 27 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

1968 USAF WOMEN

VARIABLE R SE EST
HUMERAL OREADTH9 L .594 *OGZ'WT + ofti4*HT + 2.94 .24
FEMORAL BREADTH, R 9496 *i2'WT + s088HT + 5o29 *39
FEMCRAL BREADTH, L *522 ,012'WT + 007'HT + 5o48 .37
CHEST DEPTH e770 *iCI*WT - *075'HT + 22.95 1.23
WAIST DEPTH .773 9089'WT - ,077'HT + ,8*17 1.06

ABDOMINAL EXT DPTH e830 *l2l'WT - O104'HT + 22.35 1.18
BUTTOCK DEPTH o836 ,I0ZWT - 078*HT + 20.81 *98
THIGH CLEARANCE .716 o051'WT + ,OL5'HT + 3o i s87
SHOULDER LENGTH o377 *007*WT + ,052*HT + 5.34 .95
NECK-BUST POINT L o574 .O69*WT - o017'HT + 19.47 1.55

STRAP LENGTH .655 .159'WT - .022*HT + 48.55 2.96
INTERSCYE .546 s0894WT - ,054*HT + 32.48 2.04
INTERSCYE, MAXIMUM .557 ,101'WT + ,344'HT + 29.40 2.73
BACK CURVATURE .615 .124'WT - o061'HT + 36.25 2.41
WAIST BACK .586 -. 002'WT + .220*HT + 5.10 1.80

ANTERIOR WAIST LTH .523 .035*WT + .097'HT + 13s40 L967
SLEEVE INSEAM .715 -017*WT + .311'HT - 4.12 1*69
SPINE-TO-SCYE LGTH ,431 .0334WT + .016'HT + 14.54 1.22
SPINE-TOELBOW LTH o722 .042'WT + ,211'HT + 13.7? 1.66
SPINE-TO-WRIST LTH .782 ,045*WT + .352'HT + 16.80 2.07

HAND LENGTH .606 *005'WT + ,089*HT + 3.32 .76
HAND BREADTH .457 O007'WT + 0144HT + 4*39 .35
HAND CIRCUMFERENCE .509 ,023'WT + *021'HT + 11.99 o78
FOOT LENGTH .712 ,0134WT + ,110 4 HT + 4.58 o79
FOOT BREADTH ,429 ,0094WT + o017'HT + 4.9? 945

HEAD LENGTH e356 0008*WT + .025HT + 13.34 .63
HEAD BREADTH .290 ,011'WT " ,002'HT + 13.44 .57
HEAD CIRCUMFERENCE .426 ,031'WT 4 044'HT + 43.79 1,47
TRAGION-TOP HEAD ,26" ,0064WT + *0224HT + 8.40 o74
ECTOCANTHUS-TOP HO .241 6003*WT + .031'HT + 6.36 .89

PRONASALE-TOP HEAD .241 ,002'WT + ,044*HT + 7.37 1i14
SUBNASALE-TOP HEAD .289 e003'WT + .048'HT + 7.75 1.05
STOMION-TOP HEAD .296 003'WT + ,051'HT + 9.18 1*07
MENTON-TOP HEAD .372 .008*WT + ,057'HT + 11.65 1*06
TRAGION TO WALL .220 .008*WT + o01#'HT + 6.88 .88

'WEIGHT IN LBS STATURE IN CM
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TABLE 27 (concluded)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOtIETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

£966 USAF WOMEN

VARIABLE R SE EST
ECTOCANTHUS-WALL .308 *013*WT + #0194HT + 11963 .92
PRONASALE 10 WALL 0363 #0164WT 4 o022*HT + 15.59 .90
SUBNASALE TO WALL *320 9016*WT +' *015*HT + 15.19 .93
LIP PROTRUS"N-WALL .271 *016*WT +* 005*HT + 16.45 1.02
MENTON TO WALL *310 #0244WT -*013*HT + 17.29 1608

SAGITTAL CURVATURE *298 *0114WT + *053 4HT + 24.79 1.42
BITRAGION-CORONAL 0318 s0214WT + 902?*HT + 26.87 1.33
BIOCULAR BREAOTH 024? 0005*WT + 0084HT + 7.74 *48
91AURICULAR BROTH *220 9011'WT + *008'HT + 13.14 093
BITRAGION BREADTH .393 s011*WT + *00Z*HT + 11.16 .46

BIZVGOMATIC BROTH .358 9012*WT + e001'HT + 11.21 s54
BIGONIAL BREADTH .350 90134'WT -* .OOSHT + 9.34 .53
NASAL BREADTH 0103 *002*WT - eOI9HT + 3.10 o33
LIP LENGTH 0065 9002*WT #* 002'HT + 3.80 *42
MENTON-SUSNASALE L o226 *OO54 WT + *008*HT + 3.61 05t'

NENTON-SELLION LTH .304 e006*WT + s018*HT + 6.95 .58
SUBNASALE-SELLION .138 90C24WT 4 .0flg*HT + 2.83 *40
EAR LENGTH *262 *00?*WT + *003*HT + 3.86 .,43
EAR BREADTH .144 900Z*WT + 90024HT + 2.40 .33
GRIP STRENGTH s381 e215*WT + *3014HT - 10.26 11.62

STATURE REPORTED .955 o001'WT 4 .037*HT + .35 .07
WEIGHT REPORTED .964 *090*WT + .014*HT - 1619 *42

4WEIGHT IN LBS STATURE IN CH



TABLE 28

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

197? ARMY WOMEN

VARIABLE R SE EST
WEIGHT 1.008 1000*WT 40#OOOHT + 0.00 0600
STATURE 1.000 OOOOWT 1000'HT + 0.00 0.00
SHOULDER HEIGHT .970 ,0214WT + *859*HT - 9.27 1, 46
AXILLA HEIGHT .969 O001iWT + *828*HT - 11.81 1.38
BUSTPOINT HEIGHT .938 -015*WT + o834*HT - 15.63 1.95

WAIST HEIGHT .898 -"016*WT + 9?40*HT " 17.08 2.29
CROTCH HEIGHT .864 "*019*WT + .609*HT " 20.36 2s20
BUTTOCK HEIGHT .831 ,014*WT + *573'HT " 11.43 2.60
KNEECAP HEIGHT ,848 -o005*WT + *354*HT 9.13 1.40
CALF HEIGHT ,730 *005*WT * 9250*HT " 8.85 1.57

SITTING HEIGHT .?67 *003#WT + .417HT + 16.73 2.30
EYE HEIGHT/SIT .739 .002*WT + .389'HT f 9.98 2.34
SHOULDER-ELBOW L 6809 o0054WT + ,209*HT - 1.15 1.03
ELBOW-FINGERTIP .734 *010*WT + .241HT + 2.92 1.55
KNEE HEIGHT/SIT .863 *016*WT + *31?*HT - 2,78 1.32

POPLI)EAL HEIGHT .849 -"009*WT + ,320HT - 9,27 1*24
BUTTOCK-KNEE LGTH e846 .070*WT + .249HT + 8.U2 1.63
BUST DFPTH .790 .106'WT - ,108*HT + 26.50 1.36WAIST DEPTH .786 *106WT - .121*HT + 23.99 1.37

CHEST BREADTH .803 ,086*WT - .057'HT + 26.16 1.11

WAIST BREADTH .765 .i10WT - .07?*HT + 23.58 1,58
HIP BREADTH .805 .1074WT - eQ14'HT + 23.50 1.46
SHOLLOER BREADTH .823 ,i0IWT - 4030'HT + 33,58 1.27
NECK CIRCUMFERCNCE *660 .54*WT * .U03*HT + 24.73 1.19
SHOULUFR CIRCUMFER o851 *263*WT " ,. 13*HT + 87,29 2.87

CHEST CIRC AT SCYE .851 .256*WT - ,170*HT + 9.40 2.73
BUST CIRCUMFERENCE .845 ,321*WT - ,262"*HT + 88,47 3.43
CHEST C BELOW RUST .828 ,24itWT s ,162'HT + 6'),36 2,81
WAIST CIRCUMFFRENC o834 .343WT - o312#HT + 76.o5 3.81
HIP CIRCUMFERENCE .909 ,319*WT " ,ngl.'HT + 68.17 2.66

VERTICAL TRUNK CIR ,852 ,243#WT 9 ,352*HT + 64e35 3.80
APM CIRC AT SCYE o826 .110"WT - ,012'HT + 28.19 1.36
3ICEPS CIRC, FLXO ,864 ,119*WT - .110HT + 29,07 1.16
ELBOW CIRC FLXD .681 o949fWT + o03 9HT + 13.14 1.19
FOREAkM GIRC, FLXO ,791 ,068WT - ,026*Ht + 19.88 .94

*WEIGHT IN LOS STATURE IN CM
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II TABLE 23 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BOY WEIGHT AND STATURE*

1977 ARMY WOMEN

VARIABLE R SL EST
WRIST CIRCUMFERENC *671 ,020#WT + *074HT + 9029 .51
UPPER THIGH CIRCU .909 *2444WT -. jT7HT + 53.50 1.91
KNEE CIRCUMFERENCE ,823 o099#Wt- *O007HT f 22.88 1.28
CALF CIRCUMFERENCE s792 ,113#WT - ,058HT + 29.60 1653
ANKLE CIRCUMFERENC ,643 *039*WT + s014fHT + 13.30 096

SHOULDER LENGTH .381 *O0f4'Wt + OOS4HT + 5.67 098
INTERSCYE BACK .490 056'WT + ,OO9*HT + 28.72 2.05
INTERSCYE FRONT .584 ,04?*WT + ,031*HT 4 21,90 1942
BACK ARCO BUST ,788 ot48*WT - .124*HT + 42.61 109!
BACK ARCO WAIST ,808 o168'WT - e153*HT + 38o.3 2o05

BACK ARCO HIP ,80b ,10'WT - ,080'HT + 38,07 2.21
WAIST BACK ,523 009*WT + ,199*HT + 7.23 262b
WAIST FRONT .445 040WT + ,08'bHT + 17.43 2.35
NECK-BUSTPOINT LGT ,571 .064*WT " .011*HT + 18.61 1.71
AXILLA-WAIST LEVEL ,286 .002*WT * 1f7HT + 5.40 2.41

SLEEVE INSEAM ,747 -*O08*WT + ,312*HT - 4.73 1,74
SLEEVE OUTSEAM .782 ,002*WT + .351#HT - 3.67 1,85
CROTCH LENGTH .644 *163WT + ,t02#HT + 34976 4.18
HEAD CIRCUMFERENCE o441 *025WT + o052HT + 43.15 1*4?
HEAD BREADTH .320 ,009*WT - ,O01*HT + 13.59 .51

HEA LENGTH .396 ,006*WT + o029*HT + 13.19 .62
PALt LENGTH .585 o001*WT + o046*HT + 2o2 ,42
HAND BREADTH .540 .008*WT + .014*'HT + 4o,8 033
HAND CIRCUMFERENCE .564 ,018#WT + od31'HT + 11.02 .71
HAND LENGTH 0637 o004*WT + ,oB2*HT + 3.55 .70

INSTEP LENGTH .660 o012*WT + o0764HT + 3988 o74
FOOT LENGTH .714 .0134WT + ,113"HT + 4.19 .88
HEEL-ANKLE CIRCUMF .?1? o033*WT + o086HT + 12.41 1o0?
FOOT BREADTH .525 ,010OWT + 601?*HT + 4.77 ,44
HEEL BREADTH e495 901U'WT + ,004HT + 4*11 936

FOOT CIRCUMFERENCE .017 .028*WT + ,039*HT + 12.55 .90
INSTEP CIRCUMFERE" .615 .032#WT + *040'HT + 12.?3 1.00
ANKLE HEIGHT e518 -*Q07'WT + ,090fHT - 2.88 087
SPHYRION HEIGHT 402 .O0iWT + ,032*HT + 1.12 s50

*WEIGHT IN LBS STATURE IN CM
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TABLE 2 9

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND STATURE*

COMBINED WOMEN

VARIABLE R SE EST
WEIGHT 1.000 1*00O4 WT +09000*HT + coi.0 000
STATURE 1.00 0.000'WT .1*000*HT + 0.00 0000
SHOULDER HEIGHT 0963 *0234WT + s*852*HT - 8o85 L.55
OUStPOINT HEIGHT *930 -*O17*WT + o831*HT - 14.50 1.97
WAIST HEIGHT s905 -o002*WT + *706*HT - 13.70 2.06

CROTCH HEIGHT .848 .*007*WT + 9593 4HT - ?2016 2.27
BUTTOCK HEIGHT .837 *013*WT + *576*HT - 12s.39 2.43
SITTING HEIGHT 4776 *0064WT * o409*HT + 18.17 2.12
EYE HEIGHT SIT .736 .007'WT + o371'HT + 12.50 2.19
POPITEAL HEIGHT .784 -*OV3*WT + *270*HT - 2.17 is3C

BUTTOCK-KNEE LTH o843 .067*WT + .245'HT + 9.15 1.52
BUST DEPTH .740 o1D0#WT - .091*HT + 25.21 1.40
WAIST fEPTH .766 .10b*WT - .097*HT + 20.38 1.28
CHEST BREADTH .744 .067*WT - a048*HT + 24.66 is 26
WAIST BREADTH .758 oi0b*WT -. 054*HT + 19.81 1.48

HIP BREADTH .788 9i08#WT - 024*HT + 25068 1.43
SHOULDER f3ROTH .808 o112*WT -. 049*HT + 35.44 is.34
SHOULDER CIRC .837 .270*WT - si3l*HT + 86.81 2.86
CHEST CIRO At SCYE 9832 9265*WT - .162#HT + 76.67 2.81
Bust CIRC .804 *3104WT - 9241*HT + 88.22 3.58

CHEST CIRC 0810 *250*WT - si55*HT + 67.42 2.87
WAIST CIRC .828 *335*WT - 253*HT + 66.60 3.55
HIP (BUTTOICH) CIRC 9899 *3314WT - .130'HT + 73.87 2.67
VERT TRUNK CIRC .822 *249*WT + .333*HT + 67.93 3.99
ARM SCVE CIRC .799 ei114 WT - .028*HT + 27.48 1.41

BICIPS CIRCFLXD .857 o.t29*WT - 128*HT + 30.96 1918
FOREARM CIRCqFLXO .762 *072*WT - .03Z*HT + 20.73 .99
WRIST CRO .622 .O2I*WT + o018*HT + 9.22 956
UPPER THIGH CIRC .888 9250*WT -*.179*HT + 52.86 2. 03
CALF CIRC o778 .1154WT - .056*HT + 28.78 1.50

ANKLE CIRC .585 .0409WT + e012*HT + 13.83 1*04
SHOULDER ITH .384 *O06*WT + .0544HT + 5.25 09?
WAIST BACK .678 .1324WT - *0894HT + 39.48 2.27
BACK CURV AT BUST e556 v002*WT + .211*HT + 6.11 2.00
NECK-BUSTPOINT LT .560 9065*WT - 90i5lHT + 19.45 1.63

*WEIGHT IN LBS STATURE IN CM

68



TABLE 2 9 (cont' d)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BOOY WEIGHT AND STATURE*

COMBINED WOMEN

VARIABLE R SE EST
SLEEVE INSEAM o726 -. 010*WT + 311'HT- 4.72 1.75
HEAD BREADTH o307 .010#WT - o101*HT + 13o43 o55
HEAD LENGTH o384 .OO0OWT + *027'HT + 13011 o64
HAND BREADTH .501 *O08WT + o0144HT + 4.36 .35
HAND CIRC .534 9021*WT + .025*HT + 11.60 .75

HAND LENGTH .519 *O01*WT + 9085*HT 4 4.06 .89
FOOT LENGTH .716 *014 WT + *11 HT * 4.33 *83
FOOT BREADTH .467 ,0094WT + ,017*HT + 4.94 ,45
ANKLE HEIGHT .365 -0OV'.WT + *079*HT " 1.27 1.15

*WEIGHT IN LBS STATURE IN CM
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TABLE 30

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOSANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*
1966 ARMY MEN

VARIABLE R 
SE ESTWEIGHT 19000 1UOOWT *O.*0004SIT HT + 0.00 0.00STATURE *756 oO69*WT '1132*SIT HT + 60.88 4933

CERVICALE HEIGHT .709 00?9*WT + 09394SIT HT + 51.83 4o47SHOULDER HEIGHT ,694 *080*WT + o88SIT HT + 50,2 4,48WAIST HEIGHT .525 .0564WT + o5SSIT HT + 46.91 4,5?
FUNCTIONAL REACH .405 .063'WT + *231'SIT HT + 51.63 4.43CROTCH HEIGHT .408 *r19*WT + .461*SIT HT + 39,11 4.27PATELLA HEIGHT-TOP o399 ,033#WT + ,210SIT HT + 28.5? 2.98CALF HEIGHT s290 "026*WT + .087'SIT HT + 23,39 2.58VERTICAL REACH/SIT 0711 "05?*WT # .933*SIT HT + 44.54 4.08
SITTING HEIGHT 1.000 e0O0t#WT I.000*SIT HT + 0,00 0,00EYE HEIGHT/SITTING o898 *001*WT + "8724SIT HT - .52 1.57MIO-SHOULOER HT/S .863 "012'WT # ,715*SIT HT - 4.38 1.61KNEE HEIGHT/SITING .550 "947*WT + ,185*SIT HT + 29.81 2.28POPLITEAL HEIGHT .319 "O05*WT + .202SIT HT + 25,49 2,37
CHEST DEPTH .766 .070*WT - .0904SIT HT + 2 ,.20 1.28CHEST BREADTH/SKIN .759 .071'WT - o028*SIT HT + 21.82 1,40
HIP BREADTH o821 "067*WT + .05s*srT HT + 17.55 1,15
OCCIPUT-EX CANTHUS ,245 *0i1iWT - .0044SIT HT + 15.85 qq5ouCIPUT-TRAGION o137 "006'WT + .010'SIT HT + 8.41 1.18HEAD HEIGHT .300 "O05*WT + .046*SIT HT + 8926 .76SHOULDER-ELROW LTH ,509 .025*WT + .15.#SIT HT + 19.02 1.60FOREARM-HANO LTH .488 .037*WT 4 ,125*SIT HT + 30o74 2.01
BUTTOCK-KNEE LTH .621 ,O?0*WT + ,085*SIT HT + 40.62 2.24BUTTOCK-POPLITEAL .460 046*WT + ,052*SIT HT + 37.79 2.22
BIOELTOIO DIAMETER .804 *089*WT - .034'SIT HT + 34,29 1,51MAX F"ARM'F"ARM BR .783 "151*WT - .1994SIT HT + 40.00 2.63HIP BREADTH/SITING o857 "P84*WT + *049 4 SIF HT 16.36 1.23BIZYGOMATIC DIAM .532 *013*WT - o0034SIT HT + 12,20 s47BITRAGION DIAMETER .486 *0124'T + .004*SIT HT + i1sez ,'49
HEAD LENGTH .333 o0C9'WT + .019*SIT HT + 16.31 .69OCCIPUT-NASAL ROOT .315 008*WT + .9184SIT HT + lb,20 .69OCCIPUT-PRONASALE .317 oOC9*WT + ,0274SIT HT + 18.31 .79HEAJ BREADTH .353 oO9#WT + .on5*SIT HT 13.38 .55INTERPUPILLARY DIS .242 #0O4.WT - 012SIT HT + t.58 .. 9
*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 30 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

1966 ARMY MEN

VARIABLE R SE EST
MENTON-NASAL ROOT e303 *007*WT + *0204SIT HT + 9.10 .63
HAND LENGTH *428 *014WT # .G40*SIT HT + 13.16 .87PALM LENGTH s352 o008*WT + e0i5*SIT HT + 7.96 .59THUMB CROTCH-FFB .259 *O05 4 WT + .1*OWSIT HT * 2990 .50

HAND BREADTH .458 .008*WT + .018*SIT HT + 5.99 .44

HEEL BREADTH .554 ,012*WT - .020"SIT HT + 6.77 .39
FOOT LENGTH .525 022*WT + ,O774SIT HT + 16.29 1.11
BALL OF FOOT LTH .485 #018*WT + ,O474SIT HT + 12.52 .91
BALL OF FOOT BR .502 ,011lWT + .0o5*SIT HT + b73 .47HEAD CIRCUMFERENCE .466 *030 4 WT + e:;26*SIT HT + 48.98 1.42

NECK CIRCUMFERENCE .724 .0670WT - .050*SIT HT + 31.26 1.43
SHOULDER CIRCUMFER .850 .242*WT - o182SIT HT + 91.1? 3.37
CHEST CIRCUMFER"CE .858 *258*WT - *241*SIT HT + 74.58 3s 43
WAIST CIRCUMFRNCE .864 ,318 4 WT - o30SII HT + 56.91 4.11
HIP CIRCUMFERENCE .920 e250*WT - o?2*SIT HT + 60.97 2.46

ARM SCYE CIRCUMFER a707 ,102*WT - *068*SIT HT + 34.50 2.30
BICEPS CIRC/EXTEND .833 ,1054WT - o166*SIT HT + 27.78 1.51
WRIST CIRCUMFRNCE .636 *022*WT + .025*SIT HT + 11.29 .67
HAND CIRCUMFERENCE .500 ,023*WT + .023*SIT HT + 15v86 096
BICEPS CIRC/FLEXEO .830 .1O.CWT - .17l*SIT HT + 31#CT 1.57

FOREARM CIR/FLEXED .693 *067*WT - .068*SIT HT + 24.93 1,55
WAIST BACK LENGTH .471 .026*WT + ,351'SIT HT + 9.06 3.04
SHOULDER LENGTH .197 016*WT + *012*SIT HT + 12.57 1.94
INTERSCYE DISTANCE .535 *073*WT - *0144SIT HT + 28.75 2.66
INTERSCYE MAXIMUM .579 o085*WT + .094*SIT HT + 30.59 3.02

SLEEVE LENGTH .591 0082*WT + .215*SIT HT + 53.30 3.19
SLEEVE INSEAM 0411 .029*WT + .i77*SIT HT + 27.92 2.44
VERTICAL TRUNK CIR e807 o230*WT + *723*SIT HT + 61.95 5.01
UPPER IHIGH CIRCUM 0869 *189*WT - ,201*SIT HT •+43.59 2.38
LOWER THIGH CIRCUM .684 .11?iWT -. 069*SIT HT + 28..1 2.82

CALF CIRCUMFERENCE .79? ,093*WT - .040*SIT HT + 2944. 1.61
ANKLE CIRCUMFRNCE .1188 o040WT + .038*SIT HT + 12.88 1o04
HEEL-ANKLE CIRCUMF .639 04lWT + 054*SIT HT # 22.69 1,27
INSTEP CIRCUMFM NCE .516 .036*WT + .0120SIT HT f 19.74 1.41
BALL OF FOOT CIRC .511 .029*WT + *039*SIT HT + 16.87 1.27

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 31

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIMENSIONS FROM BOUY WEIGHT AND SITTING HEIGHT*

1967 USAF MEN

VARIABLE R SE EST
AGE .lb4 *OSiWT - ,265*SIT HT + 45e87 6,22
WEIGHT 1.000 1, 00WT •e0000SIT HT + 0.00 0.00
SKF SUBSCAP"R-LNGE .628 ,018*WT - ,o50*SIT HT + 2.90 .41
SKF TRICEPS-LANGE e572 *015*WT - ,0374SIT HT + 2.12 .42
SKF JUX"NIPPLE-LGE *656 ,023WT - *0684SIT HT + 3.71 .51

SKF MAL XIPH"O-LGE .689 *021WT - ,063'SIT HT + 3*43 @41
SKF SUPRAILIAC-LGE *694 ,O43*WT - ,Ell*SIT HT + 5.49 84
SKF SUPRAPATELLA-L o565 007'WT - ,0i7*SIT HT + 1.10 .19
SKF SURSCAP"R-HARP .649 ,01?*WT - ,053*SIT HT + 3938 .38
SKF TRICEPS-HARP"N a601 o014*'WT - ,036*SIT HT + 2.16 .35

SKF SUPRAILIAC-HPN .617 ,037*WT - ,096"SIT HT + 4.94 .76
GRIP STRENGTH .386 .237 4 WT + ,730*SIT HT + 15.18 15.43
HEIGHT (STATURE) .806 .05?'WT +1,355SIT HT + 41*20 3.66
CERVICALE HEIGHT .163 o067'Wr +1.1334SIT HT + 34.8? 3.15
ACROMION HEIGHT 9754 .078*WT lO041'SIT HT + 34.68 3.78

RAOIALE HEIGHT .763 .063*WT + ,838*SIT HT + 23.28 2.95
STYLION HEIGHT s722 ,0'6"WT + ,714*SIT HT + 12.06 2.72
QACTYLION HEIGHT .682 .038*WT + .604*SIT HT + 4.30 2.57
SUPRASTERNALE HGHT ,769 ,0724WT +41034*SIT HT + 36.36 3.51
NIPPLE HEIGHT .708 o053*WT + ,959#SIT HT + 30.70 3.69

WAIST HT-OMPHALION .606 0444WT + .726*SIT HT + 31.19 3.75
ILIOCRISTALE HT *611 .074'WT + .584*SIT HT + 419U 3.80
BUTTOCK HEIGHT .535 ,061WT + *453*SIT HT + 37.32 3.10
TROCHANTERION HGHT .537 ,050'WT + .516*SIT HT + 37.21 3.67
GLUTEAL FURROW HGT .512 046*WT + ,441*SIT HT + 32.05 3.44

CROTCH HEIGHT o484 *037 4 WT + ,477*SIT HT + 34*21 3.63
PATELLA TOP HEIGHT .537 o0359WT + .27C0SIT HT + 21.38 2.15
KNEE CIRC HEIGHT .544 *035*WT + ,263*SIT HT + 19.07 2.09
FIBULAR HEIGHT s526 ,028*WT + .244*SIT HT + 16.27 1.92
CALF HEIGHT .472 *0294WT + o192*SIT HT + 12.63 1,96

ANKLE HEIGHT .287 .006"WT + ,081*SIT HT + 5.13 1.10
SITTING HEIGHT 1.000 O0000*WT +1o000*SIT HT + 0.00 0.00
EYE HEIGHT/SITTING .930 -,O01*WT + *891*SIT HT - 1.90 tl1
MIDSMOULOER HT/SIT .877 o018'WT + ,695*SIT HT - 3.29 1.32
ACROMION H"GHT/SIT .823 o019*WT + ,671*SIT HT - 4.77 1.62

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 31 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING HENOS
ANTHROPONETRIC DI"ENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

1967 USAF MEN

VARIABLE R SE EST
ELBOW REST HGT/SIT *563 ,O01'WT + *459SIT HT - 17.78 2.15
KNEE HEIGHT/SITT"G .618 ,045*WT + o2674SIT HT + 23.08 1.96
POPLITEAL HGHT/SIT o492 *010*WT + *311*SIT HT + 12.99 1.95
BUTTOCK-KNEE LNGTH .646 *073*WT + *1O9*SIT HT + 37.58 2.06
BUTTOCK-PO['LITEAL .575 *061WT + g098#SIT HT + 30.66 2.10

ACRN-BICEP CIR LVL .355 *0134WT + .109*SIT Hr + 6.59 1.41
SHOULDER-ELBOW LTH .505 *019*WT + *186$SIT HT + 15.13 1.48
ACROMION-RADIALE L o479 o019*WT + .170SIT HT + 13.81 1*49
ELBOW-WRIST LENGTH .497 *0164WT + o1384SIT HT + 14.01 1.22
RADIALE-STYLION LH .456 ,019*WT + ,11i*SIT HT + 13.24 1.26

EtBOW-GRIP LENGTH .512 s0194WT + .177?SIT HT + 15.42 1.39
THUMB-TIP REACH .485 *053WT + e3564SIT Hr + 37.94 3.48
THUMB-TIP R"CHfXTD .455 *054*WT + *3964SIT HT + 43.32 4.02
SLEEVE INSEAM .409 *015*WT + o2734SIT HT + 20.50 2.34
BIACRONIAL BREADTH o479 o0334WT + 1iiOSIT HT + 24.75 1*7C
BIDELTOID BREADTH .801 .101WT - *086SIT HT + 38.72 1.53

CHEST BREADTH .762 .081*WT - *o1S*SIT HT + 28.51 1.37
WAIST BROTH-OMPH"N .873 ,1064WT - *163 4 SIT HT + 27.75 1.16
BICRISTALE BREADTH o656 *067*WT - .0?l1SIT HT 22*.91 1.5.
HIP BREADTH .809 s0714 WT + 0004'SIT HT + 22.57 1.11

HIP BREADTH SITT"G .857 .0954WT " .0524SIT HT + 26.15 1.18
ELBOW BROTH BONE/R .485 .006*WT * O24*SIT HT+ 3.81 .32
ELBOW BROTH BONE/L .509 o006#WT + *026*SIT HT + 3.63 .30
F"ARM-F"ARM BR"DTH .729 ,142*WT - .254*SIT HT + 5334 2.59
KNEE BR"DTH BONF/R .655 ,011#WT + *031*SIT HT + 5.18 .34

KNEE BR"DTH BONE/L .662 .011*WT + .0334SIT HT + 4.98 .34
CHEST DEPTH .798 .079*WT - .165*SIT HT + 26.19 t.16
WAIST DEPTH-OMPH"N .802 .091*WT - ,2084SIT HT + 25.89 1.30
BUTTOCK DEPTH .839 ,088*WT - ,143'SIT HT + 22.02 1.11
THIGH CLEARANCE HT .793 .055*WT - .080 4 SIT HT + 14.43 .84

NECK CIRC -MAXIMU" .?04 .066*WT - ,0554'SIT HT + !2.01 1,36
SHOULDER CIRCUM"CE .837 *239 4 WT - .204 4 SIT HT f 95.21 3.18
CHEST CIRC AT SCYE .829 .255*WT - .377*SIT HT + 93.12 3.39
CHEST CIRCUMF'ENCE .86'5 .282'WT - ,528*SIT HT + 98.80 3.19
WAIST CIR-OMPHAL"N -5.43 .339*WT - .658*SIT HT + 90.07 3.32

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 31 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MENOSI ANTHROPOMETRIC DIMENSIONS FROM 8ODY WEIGHT AND SITTING HEIGHT*
£96? USAF MEN

VARIABLE R SE EST
WAIST CIR-OMPH/SIT .866 *3364WT - *725'SIT HT + 96.63 3.75
BUTTOCK CIPCUtIF"CE *926 *248*WT - t161*SIT NT + 70.57 2.08
BUTTOCK CIRCUMISIT *895 *297*WT - *267*SIT NT + 80.96 3.00
VERTICAL TRUNK CIR .895 s2154WT * *892*SIT HT + 47.63 3.19
VERT TRUNK CIR/SIT e866 oi?8'WT *013*SIT NT + 36.01 3.48

SCROTALE-ANT WAIST .545 9031'WT + *Z04*SIT HT + 4.05 1.73
SCROTALE-A WAIST/S .551 .009*WT +*2.63*SIT NT - .63 1.42
SCRTL-SUPRASTERNLE .756 9076*WT + *442*SIT NT + 14.47 29.
SCRTL-SUPRSTRNLE/S .755 e03'.'WT +* 5774 S1T NT + 3s90 1.96
SCRTL-ANT SCYL LVL .704 *051*WT + 9469*SIT HT + 1.26 2.23

SCRTL-ANT SCYE L/S .6?? o0C8*WT + .603'SIT NT - 9*10 2.17
SCRTL-A MIOSNOULOR .795 o09b#WT + o434*SIT NT + 20.26 2926
SCRTL-A MDSHLORIS .763 s053fWT + *557*SIT NT + 11.25 2.12
SCROTALE-PST WAIST .616 *082*WT + .029 4SIT NT + 18.42 2.31
SCRTL-WAIST OVR BK s600 *075*WT + eii7 4SIT HT + 18.70 2e42

SCRCTALE-P W~AIST/S .499 s065*WT + *093*SIT HT + 16.60 2.70
SCRTL-WAIST/BUTT/S .525 .062*WT +*l.16*SIT NT + 17.95 2e48
SCROTAL.E-CERVICAILE .776 .09?*WT + 9477'SIT NT + 21.35 2.50
SCROTALE-CERVCLE/S .758 .094*WT + .475*SIT HT + 23o 67 2o59
SCRTL-PST SCYE LVL .690 s0764WT +*.391*SIT NT + 12.55 2.58

SCRTL-PST SCYE L/S .667 .0754WT + *377 4 SIT HT + ib*42 2.68
SCRTL-P MIOSNOULOR .799 .114*WT * o41G*SIT NT + 27.35 2.45
SCRTL-MOSNI.D OVR B *783 .iO3*WT + e504wSIT NT + 26.61 2.59
SCRTL-0 MOSHLOR/S .766 .115*WT + *3884SIT NT + 31.18 2.69
SCRYL-MOSHLO 0 B/S .776 oi064WT + .4494SIT HT + 29.02 2.59

UPPER THIGH CIRCUM o877 *i96'WT - 273*SIT NT + 50.23 2.13
UPPER THIGH C/SIT .899 oi93*WT -. 2614SIT HT + 48.88 1.87
KNEE CIRCUMFERENCE .848 .o82*WT +* 001*SIT HT + 24.35 1*10
KNEE CIRCUH"CE/SIT .855 *086*14T -* 016*SIT NT + 25.86 1910

*CALF CIRCUMF/RIGHT .788 oU89*WT -. 097*SIT NT + 30.78 1.40

*CALF CIRCUMF/LEFT .793 *088*WT - 0854SIT NT + 29.58 1.36
ANKLE CjtkCUMF**ENCE .694 *O00WT + *007*SIT HT + 14.81 .91
SCYE CIRCUMFERENCE .741 *097*Wr - 020'STT HT + 33.39 1.86
31CEPS C-EXTENO/RT o823 s 098 4 WT - *16E*SIT HT + 29.24 1.33
BICEPS C-EXTEND/LT o836 *100*WT - *1804SIT NT + 29.80 1.28

*W[IGHT IN LBS SITTING HEIGHT IN CM
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4 TABLE 31 (cont 'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN'S
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

1967 USAF MEN

VARIABLE R SE EST

BICEPS C-FLEXED/RT .792 *0904 WT- o128*SIT HT + 29.05 1*38
BICEPS C-FLEXED/LT o806 ,092*WT - s137*SIT HT + 2691 1.33
ELBOW CIR-EXTENEO o782 .053*WT - ,O04 4 SIT HT + ±8,84 .89
ELBOW CIRC-FLEXED .599 .o47*WT + ,03i*SIT HT + 2be19 1,.C
LOWER ARM C-EXTEND o790 ,055*WT - *021*SIT HT + 2P,56 .9c

LOWER ARM C-FLEXEO .714 *053*WT - *010'SIT HT + 21.50 Loll
WRIST CIRCUMF"ENCE o594 *023*WT + .030*SIT HT + 10.80 o74
SLVE LISPINE-SCYE .529 ,043*WT + *029*SIT HT + 18.28 1.54
SLVE L/SPINE-ELBOW .612 0544WT + .220'SIT HT + 30.70 2o07
SLVE L/SPINE-WRIST .642 .072*WT + .344*$1T HT + 46.27 2.70

ANTERIOR NECK LGTH .489 -.032*WT + .271 4 SIT HT - 11.26 1.47
POSTERIOR NECK LTH .336 -017*WT + .19T*SIT HT - 2.16 1.58
SHOULDER LENGTH 0331 .011WT + ,079*SIT HT + 7.33 1.19
DELTOID ARC .367 o12*WT + .096'SIT HT + 4.88 1.2
INTERSCYE ,422 ,082*WT - .75*SIT HT + 40.82 3@41

INTERSCYE MAXIMUM .684 *089*WT + .oi'0SIr HT H+ 36.68 2.20
WAIST FRONT-OMPH"N .633 .044*WT + .221SIT HT + ieo18 1.71
CROTCH LGTH-OMPH"N .734 *137*WT + &186*SIT HT 29.49 3.0±
WAIST 8ACK-OMPHL"N 9681 *0154WT + .e456SIT HT + 1.82 1.74
FOOT LENGTH .556 ,018*WT + *125*SIr HT + 12.26 .99

INSTEP LENGTH .508 .014'4WT + .081*SIT HT + 9.81 .82
FOOT BREADTH ,494 .008*WT + .034*SIT HT + 5.21 .43
BALL-OF-FOOT CIRC o575 .0274WT + o0694SIT HT 4 13.73 1.01
INSTEP CIRCUMF"NCE .628 .032*WT + .0464SIT HT + 15,85 .94
HEEL CIRCUMFERENCE .699 .037'WT + ,i08#SIT HT + 17.46 1.01

BI-MALLEOLAR BROTH o536 .O07'WT + o031*SIT HT + 3,22 .32
LATUL MALLEOLUS HT .388 *006*WT + ,037*SIT HT + 2.55 .50
MEO"L MALLEOLUS HT .431, .O005WT + ,05?SIT HT + 2.39 ,51
HAND LENGTH .495 .O09*WT + .089*SIT HT + 9.25 .71
PALM LENGTH .411 .QL54WT + 0464SIT HT + 5.67 .49

HAND BR/METACARPLE .483 .O07'WT + s026*SIT HT + 5,26 o36
HANO BRTH AT THUMB .503 .008*WT + .036*SIT HT + 5o45 .43
HAND C/METACARPALE 9534 .0194WT + .052*SIT HT + 13.41 .79
HAND C ROUNO THUMB .614 .026*WT + .061*SIT HT + 15.55 .85
HAND THICK/META-3 .276 oOV2*WT + ,007*SIT HT + 1.77 o20

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 31 (cont d)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN#S
ANTHROPOMETRIC DIME.NSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

196? USAF MEN

VARIABLE R SE EST
HEAD CIRCUM~FERENCE 9426 *024*WT + *0564S1T HT + 48.13 1.29
SAGITTA. ARC/INION o199 *OO4*WT 4 *089*SIr HT + 25.66 1.62
MINIMUM FRONTL ARC .200 o008*WT - 006*SIT HT + 12.?? 977
BITiAGION-CORONAL *341 @013*WT + *072*SIT HT + 26.79 1.18
'3ITiAGN-MIN FRNTAL .373 90154WT + *b29*SIT HT + 25.49 .92

BITIAG"N-SUBNASALF .466 .oC2*Wr + *003*SIT HT + 25.21 .90
43ITiAGION-t4ENTON o547 *029*WT + o0294S1T HT + 24.91 1.03
BIT-SUBMANDIBULAR .536 903?*WT * *029*S1T HT + 21.85 £033

BITiAGO'N-POSTERIOR e302 #020*WT + *016*SIT NT + 24.48 1.43
HEAD LENGTH .296 *O06*WT + *03'.'SIT HT + 15.66 P64

HEAD DIAGNL/MENTON .459 *009*WT + .')6?*SIT HT + 17.80 o67
HO DIAG/INION-NOSE .256 *010*WT + *024*SIT HT + 17.96 .98
EAR BREADTH .192 *002*WT + *0074SIT NT + 2.80 .30
EAR LENGTH .300 9005*WT + *012*SIT NT + 4.61 .41
EAR L ABVE TRAGION .105 9061*Wr + *O05*SIT NT + 2.30 029

HEAO BREADTH .305 *008*WT - *001'SIT NT + 14.30 .52
MAXIMUM FRONTAL BR .303 9OC6*WT +* 00851IT NT + 9.81 e43
BITRAGION BREADTH 0398 .011*WT - *004'SIT HI + 12.72 .51
BIZIGOMATIC BR'*DTH .454 o0i1'WT - @004*SIT HT + IZ*69 *46
BIGONIAL OREADTH .422 *015*WT - *019'SIT HT + 10.90 &63

EAR-TO'EAR BREADTH .284 90084WT + .026*SIT NT + 15.02 .77
BIOCULAR BREADTH .189 o0044WT +* 002*SIT NT + 8.29 .48
INTERPUPILLARY BRO .183 *003*WT 4O.000*SIT Hr + 5.75 .36
INTEROCULAR BR*OTH o165 *0D24WT - .0U4'SIT NT + 3.36 927
NOSE BREADTH .202 .003'WT - .006'SIT NT + 3.58 *29

LIP LENGTH 0176 .003*WT +*.004*SIt Hr + 4.34 037
EAR PROTRUSION .130 .O0i*WT + o0)07*SIT NT + 1.34 .33
SUBNASALE-NASAL RT .166 .OOI*WT + *019*SIT NT + 3.19 o3?
PHILTRUM LENGTH .131 *002*WT + .o0'sir Hr + 1.11 .27
LIP-TOWLIP LENGTH .090 -. OCi*WT + *0O8*SIT NT + 1.16 .38

MENTON-SUBNASALE L .190 9003*WT + o017*SIT NT +4 '.80 .52
MENTO'4-NASAL ROOT .283 9004*W1 + .036*SIT HT + 7.98 .58
4LA3ELLA-TO-VERTEX .152 -*002*WT + *052*SIT NT + 4.18 .96
NASAL ROOT-TO-VRTX 2200 0*000*WT + .0634SIT NT + 4.86 .92
XTRNL CANTHUS-VRTX .214 000'WT + *052*sIT NT + 7.10 .75

*WEIGHT IN LBS SIrTING HEIGHT IN CM
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TABLE 31 (concluded)

MULTIPLE stEGRtESSION EQUATIONS FOR PREDICTING MENOS
ANTHROPOMETRIC DIWIENSIONS FROM SODY WEIGHT AND SITTING HEIGHT*

1967 USAF MEN

VARIABLE R SE EST
PRONASALE-TO-VRTX *221 -*O02*NT + *064*SIT HT + 7926 1.08
SUBNASALE-TO-VRTX .257 -e001fWT + *0OOSSIT HT + 8.06 .99
STOeIION-TO.VERTEX *271 0.000*WT + *089*SIT HT + 10.07 .96
MENTON-TO'VERTEX 0303 *0a2*NT + 90924SIT HT + 13.85 .98
TRAGION-TO-VERTEX .231 9002*WT + *035*SIT NT + 9.84 .59

GLAGELLA-TO-WALL .317 *006WNT + *037'SIT HT + 15.86 o64
NASAL ROOT-TO-WALL *312 90064WT + 9035*SIT HT + 15.86 .62
XTRNL CANTHUS-WALL. .232 *0064WT + *01?*SIT HT + 15.16 06I4
PRONASALE-TO-WALL .313 90OO9WT + *027*SIT HT + 18.60 .71
SU13NASALE-TO-WALL .286 *O094WT + *017*SIT NT + 17.84 .75

LIP PROMIN"CEinWALL .292 *011IWT + *008*SIT NT + 18.51 .82
CHIN PROMINCE-WALL *329 .6164WT +0.000'SIT NT + 17.70 .99
TRAGIONTO-WALL *138 *004*WT +* 007*SIT HT # 8.99 064
GUESSED HEIGHT .713 9065*WT *±.z1z'sir HT + 55.05 3*81
GUESSED WEIGHT .975 .869*WT + .385*SIT NT -1.3.17 4*34.

*WEIGHT IN LBS SITTING HEIGHT IN CM

3r
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TABLE 32

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING MEN'S
ANT4ROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

COMBINED MEN

VARIABLE R SE EST
WEIGHT 1.000 l.O00#WT +*000*SIT HT + 0.00 0.00
HEIGHT (STATURE) .774 *063*WT *1i150*SIT HT + 59.95 4.19
ACROMION HEIGHT .699 *073*WT + 9865*SIT MT + 53.20 4.39
CERVICALE HEIGHT 0728 *074 4 WT + o951#SIT NT + 51.29 4.32
SITTING HEIGHT 1.000 0o000'*WT *1oO000SIT NT + 0.00 0.00

MIDSHOULDER NT/SIT 0878 *0±d.'WT + *?18*SIT NT 4.91 1.5
ANKLE CIRCUMF"ENCE .633 ,OT*WT + ,00?SIT MT + 15.95 1.08
SCYE CIRCUMFERENCE *731 91094WT + *O05*SIT HT + 27.35 2.43
BICEPS C-FLEXEOIRT .817 o100#WT - o1i8'SIT HT + 32.36 1.52
BIDELTOID BREADTH .81n 097*WT - *001*SIT HT 4 30*42 1.67

BUTTOCK CIRCUMF"CE .926 0253*WT - ,063*SIT HT + 59.91 2*4V
BUTTOCK-KNEE LNGTH *635 ,O694WT + ,083*SIT HT + 40.89 2.20
CALF CIRCUMF/RIGHT .790 ,090*WT - .068#SIT HT + 28.31 1q58
CALF HEIGHT ,318 ,025*WT * ,096*SIT HT + 22.61 2.45
CHEST BREADTH 0773 ,O17 4 WT - ,010*SIT HT + 19.53 1.49

CHEST CIRCUMF"ENCE 9866 *268*WT - ,253'SIT HT + 74948 3.47
CROTCH HEIGHT .435 .022*WT + .457'SIT HT + 38.91 4oli
BIZYGOMATIC BR"OTH .536 013*WT - ,002*SIT HT ' 12912 .47
FOOT LENGTH .528 .U20*WT + .o80*S1T HT + 16.28 1.08
LOWER ARM C-FLEXEO .689 .063*WT - .069*SIT HT + 25.56 1.46

HANO BR/METACARPLE e440 0!V7*WT + 9016*SIT HT + 6.30 a42
HANO C/METACARPALE o477 *021*WT + DOtS'SIT HT + 16.53 096
HAN) LENGTH .425 .012*WT + .044SIT HT + 1 s08 .84
HEAJ BREADTH 0388 .uL9*WT + .009 4 SI HT + 13.07 .55
HEAJ CIRCUMFERENCE .514 .032*WT + ,0554SIT HT + 46o25 1.44

HEAD LENGTH .373 .009 4 WT + ,028"SIT HT + 15.55 .69
HIP BREADTH .832 .U71WT + .070*SIT HT + 15@79 1.21
INSTEP CIRCUMF"NC'E .436 .030*WT - ,0184SIT HT 4 23.08 1.4!
INSTEF LENGTH .483 .016*WT + .047*SIT HT + 12.78 .9C
INTERPUPILLARY BRO .250 ,O05*WT - ,O06*SIT HT + 5.90 .38

INTERSCYE .469 ,071*WT - .083*SIT HT + 35.02 2.94
MENTON-NASAL ROOT .281 *006*WT 4 .019'SIT HT 4 9,32 .62
PALM LENGTH .390 .08'8WT + .023#SIT HT + 7.25 .57
PATTLLA TOP HEIGHT *391 ,030*WT + ,1906SIT HT + 30.55 2.8'.
POPLITEAL HGHT/SIT .286 ,O0*WT + *184*SIT HT + 27.23 2,!6

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 32 cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREOICTING MENfS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

COMBINED MEN

VARIABLE R SE EST
SHOULDER CIRCUM"CE .857 ,246*WT - ,1484SIT HT + 87.81 3.37
SHOULDER-ELBOW LTH *394 *018*WT + s117'SIT HT + 23.00 1.72
SHOULDER LENGTH 9232 *oC54WT + *029*SIT HT + 11.21 1*7t
SLEEVE INSEAM .381 ,023*WT + *173*SIT HT + 29.02 2.45
UPPER THIGH CIRCUM s878 ,1944WT - *183*SIT HT * 41.43 2.37

WAIST CIR-OMPHAL"N *872 ,334'WT * 2?94SIT HT + 53,3u 4.21
ILIOCRISTALE HT o577 o062*WT + e58 'sIr HT + 43.99 4*38

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 33

MULTIPLE REGRESSION EQUATIONS FOR PPEDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

1968 USAF WOMEN

VARIABLE R SE EST
AGE *224 .091*WT - .043SIT HT • 15.53 6.29
WEIGHT lo00 1,000*WT +O, O00*SIT HT + CoCO *no
TRICEPS SKINFOLD e632 *023*WT - .040'SIT HT + 2.40 .42
SUBSCAPULAR SKINFO *630 *021*WT - *O48*SIT HT + 2.72 *38
SUPRAILIAC SKINFLO .621 90304WT - .054*SIT HT + 2.78 .55

MEDIAL CALF SKINFO .393 *014*WT - .027*SIT HT + 2.12 o48
STATURE .818 *069*WT +1i.342SIT HT + 38.45 3.45
STATUREt MAXIMUM .820 o069fWT •.1351 4 SIT NT 4+ 36.32 3.45
CERVICALE HEIGHT .780 .o7?WT +1.116*SIT HT + 33.87 3.46
ACROMIAL HEIGHT .765 .086*WT +.i*043'SIT HT + 31.63 3.53

SUPRASTERNALE HGHT o776 .o061WT *L.040*SIT HT + 32.67 3.34
BUST POINT HEIGHT .690 *054*WT + .971iSIT HT + 28.33 3.77
WAIST HEIGHT .650 .0724WT + .68n*SIT HT + 32.91 3.42
ABDOMINAL EXT HGT .589 .O056WT + #639*SIT HT + 31.33 3*57
TROCHANTERIC HGHT .563 *072*WT + .5BO'SIT HT + 30.71 3.53

BUTTOCK HEIGHT s552 .077*WT + .4394SIT HT + 34i.83 3.47
GLUTEAL FURROW HGT .477 .047*WT + .437SIT HT + 29.31 3.48
TIBIALE HEIGHT .502 o035 4 WT + .2504SIT HT + 16.13 2.05
CROTCH HEIGHT .523 .065#WT + .4304SIT HT + 29.42 3.43
ANKLE HEIGHI .220 006*WT + .O75SIT HT +. 4.00 1.32

LAT". MALLEOLUS HT .347 .004'WT + .0514SIT HT + 1.90 .55
SITTING HTRELAXED .968 "o.03'WT •1,0034SIT HT - 1.20 .81
SITTING HEIGHT 1.000 0.000*WT +.1O000*SIT HT + 0.00 .00
EYE HEIGHTISITTING .928 0.000WT + .894*SIT HT - 2.82 l.e'.
MIDSHOULUER HTSIT .885 .015#WT + .7004 SIT HT - 3.83 1.24

WAIST HGHTSITTING .573 o016*WT + .264*SIT HT - 1.27 1.42
ELBOW REST HEIGHT .558 -.019*WT + *473*SI HT- 15.36 2.04
PO'LIlEAL HEIGHT .447 .026*WT + .168*SIT HT + 23.36 t.6b
BUTTOCK-POPLIT"L L .568 .089*WT + .056*SIT HT + 31.59 2.27
BUTTOCK-KNEE LNGTH .703 .101'WT + .o"5SIT HT + 35.58 1.87

ACRCMION-RAOIALf L .517 .029*WT + .158'SIT HT + 13.79 1.39
RADIALE-STYLION L .438 .021WT + .illSIT HT + 11.21. 1.23
THUMB-TIP REACH .481 .074*WT + 9294#SIT HT + 39.55 3.40
THUMB-TIPEXTENDED .489 .084*WT + .433 4 SIT HT + 36.08 4.26
OVERHEAD REACH .652 .127*WT +*.343*SIT HT + 68.10 6.49

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 33 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMEN'SANTHROPOMETRIC OIENSIONS FROM SODY WEIGHT AND SITTING HEIGHT *
1968 USAF WOMEN

VARIABLE R SE ESTNECK CIRCUMFERENCE 584 ,056*WT + ,031SIT HT + 23o97 1.36SHOLLOER CIRCUMFER *841 *2?6*WT - ,189*SIT HT + 81.46 2.78CHEST CIRC AT SCYE *812 #2604Wr - *213*SIT HT + 69.39 2.90BUST CIRCUMFERENCE *816 *306*WT - ,341SIr HT + 79.97 3.29CHEST C BELOW BUST s802 *253*WT - ,234*SIT HT + 62.15 2.91

WAIST CIRCUNFERNCE s845 #3054W - .361*SIT HT + 59.28 2.93ABDOMINAL EXT CIRC o809 #386*WT - *4O5 SIT HT + 71.18 4.28HIP C-7"BLW WAIST ,897 ,318*WT - *193*SIT Hi + 69.68 2.47
HIP C-9""SLW WAIST .887 *3314WT -1074SIT HT * 62.s0 2.78UPPER THIGH CIRCUM .855 *235*WT - ,234'SIT HT + 45.59 Z.19

KNEE CIRCUMFERENCE .820 .114'WT - #0264S11 HT + 24.C2 1.30CALF CIRCUM, RIGHT .755 .106*WT - 9045*SIT HT + 24#50 1*47
CALF CIRCUM, LEFT s749 ,tO?'WT - 9O434SIT HT + 24,29 1951
ANKLE CIRCUMFERNCE .601 ,041*WT + .0494SIT HT + 11.67 1.03VERTICAL TRUNK CIR .871 *241*WT + *924'SIT HT + 44.66 3.37

VERTICAL TRK CsSIT .816 .189*WT 1.118SIT HT + 30.31 3.16BUTTOCK CIRCP SIT .906 .343*WT - *124*SIT HT + 66.95 2.58SCYE CIRCU"tFERNCE .77 .110*WT - *032*SIT HT + 25.84 1.4AXILLARY ARM CIRC .820 *128*WT - .1734SIT HT + 2r,95 1.34BICEPS CPREt.AXEOR .838 .129#WT - .1984SIT HT + 26.14 1.25

BICEPS CfFLEXEO9 R .838 ,1304WT - .1914SIT HT + 26.b0 1.26BICEPS CtRELAXEDL .846 .137*WT - ,2264SIT HT + 27.06 1.28BICEPS CIFLEXED, L .840 .135'WT - .2050SIT HT + 26.90 1.29ELBOW CIRC, FLEXED .575 .O58,WT + .0394SIT HT + 16.26 1.46FOREARM Ct RELAXED .814 ,072*WT - e050SIT HT + 18.59 .80

FOREARM C, FLEXED .785 .076*WT - *0524SIT MT + 19.75 .94WRIST CIRCUMFERNC" .659 ,025*WT + *0344SIT HT + 8,87 .';48IACROMIAL BRE'4OTH .522 .040*WT + .0984SIT HT + Z~e*6 1.40DiOELTOIO BREAOTH .805 .120*WT - .090*SIT HT 34,.30 1.37CHEST BREADTI; .704 ,085*WT - *0464SIT HT + 21.11 1,3b

BUST PT-BUST PT BR .60 ,061*WT . 072'SIT HT + 16.93 1.24WAIST BREADTH .775 .O96*WT - .U?24SIT HT + 18.07 1.2?HIP BRFAOTH ,770 .*OE2-W + *.0084SIT HT + 21.30 1.41THIGH-THIGH BR#SIT .787 o 142WT - .079SIT HT + 26988 1.76HUMERAL BREADTH, R o577 .008*WT + *023"SIT HT + 3,15 °29

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 33 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC OI"ENSIONS FROM BODY WEIGHT AND SITTING HEIGHT *

1968 USAF WOMFN

VARIABLE R SE EST
HUMERAL BREADTH, L .580 ,OC8'WT + o022'SIT HT + 3.20 025
FEMORAL BREADTH, R 9495 012*WT + *D1S*SIT HT + 5.30 .39
FEMORAL BREADTH, L ,521 ,012*WT + ,0134SIT HT + 5.50 .37
CHEST DEPTH .767 .099*WT - ,t29"SIT HT + 22.08 1*24
WAIST DEPTH .765 ,086*WT - e123*SIT HT + 16.60 1.08

ABDOMINAL EXT DPTH .825 oi174WT - .i?74SIT HT + 21.15 1.20
BUTTOCK DEPTH .825 ,098WT * ,117*SIT HT + 18969 1.01
THIGH CLEARANCE .714 o055*WT - ,01i*SIT HT + 6.3d .88
SHObLOFR LENGTH .338 ,010WT + *0734SIT HT + 7.14 .96
NECK-BUST POINT L .573 .064'WT + o013*SIT HT + 16.24 1.55

STRAP LEN4TH ,656 .149*WT + 068'SIT HT + 40.44 2*96
INTERSCYE .539 *084WT - 06Z*SIT HT + 29.67 2.06
INTEIRSCYE, MAXIMUM .556 .1034WT + .G724SIT HT + 3,i.Z 2.7'
BACK CURVATURE .610 .1194WT - .0764SIT HT + 33,5d 2.42
WAIST BACK .657 -",C24WT + .4674SIT HT + .79 1.67

ANTERIOR WAIST LTH .579 ,O.%11WT + .249SIT HT + 8.32 1*6D
SLEEVE INSEAM s405 ,019*WT + .248SIT HT + 20.48 2s21
SPINE-TO-SCYE LGTH .432 .033*WT + ,121*SIT HT + 14.37 1.22
SPINE-TO-ELRO L.TH .624 .062*WT * o222 4 SIT HT + 26.42 1.88
SPINE-TO-WRIST LTH .623 o085*WT + .311*SIT HT + 42.14 2.60

HAND LENGTH .464 .014*WT + .0#1SIT HT + b.81 *8s
HAND BREADTH .439 .*O60WT + *0194SIT HT + 4,91 o35
HAND CIRCUMFERENCE .503 .024WT + .030SIT HT + 12.70 OleFOOT LENGTH .592 *l23*WT + .1220SIT HT + 16.70 .91
FOOT BREADTH .o404 .OiOWT + .0171SIT HT + b.14 .46

HEAC LENGTH .337 .OC9*WT + a03 bSIT HT + 14.18 .64
HEAD BREADTH .290 *O0U0WT +.O0PO*SIT HT + 13.24. .T?
HLAJ CIRCUMFERENCE .419 .033*WT + o067*SIT HT + 44.93 1.47
TRAGION-TOP HEAD .264 .O07WT + .0394SIT HT + 8.50 .74
ECTOANTHUS-TOP HD .22 .o005*WT * .J.9 SIT HT + b.93 .90

PRONASALE-TOP HLAO .231 .0034WT + .O7rSIT HT + 7.96 1.14
SUBNASALE-TOP HEAD .27F .0(S5WT + .l3*SIT HT + 8.34 1.0t
ST04ION-TOP HEAD .273 o0(C5#WT + .081*SIT HT + 10.26 1. 8
MENTON-TOP HEAD .347 .OIWT + .0*09SIT HT + 12.89 1.07
TRAGIGN TO WALL .205 .011WT + .006SIT HT + b.26 .8e

*WEIGHT IN LBS SITTING HEIGHT IN CM



TABLE 33 (concluded)

MULTIPLE REGRESSION EQUATIONS FOR PPEDICTING WOMENOSANTHROPOMETRIC DIMENSIONS FROM 8ODT WEIGHT AND SITTING HEIGHT*
1968 USAF WOMEN

VARIABLE R SE ESTECTOCANTHUS-WALL .295 ,OD54WT + O17*SIT HT + 13,00 .92PRONASALE TO WALL .35n *0184WT + ,022*SIT HT + 17.01 .90SUBNASALE TO WALL ,311 .018*WT + O02*SIT HT + 17.20 .q3LIP PROTRUS"N-WALL .276 *0194WT - .02I*SIT HT + 18.68 1.02MENTON TO WALL .321 *025#WT - ,0424SIr HT + 18.65 1.08
SAGITTA. CURVATURE ,327 ,01O0WT + ,121"SIT HT + 23.16 1.41BITRAGION-CORONAL .319 *021*WT + *0504SIT HT + 26.9? 1.33SIOCULAR BREAOTH s23 ,O0?WT + ,O014SIT HT f t,70 948BTAURICULAR BROTH ,22? *0104WT + *024SIT HT + 12,51 .93BITRAGION BREADTH .392 ,0124WT + .O034SIT HT + 11o1U .46

BIZVGOMATIC BROTH .359 .013 4 WT - ,0054SIT Hr + 11.67 .548IGONIAL BREADTH .349 .013*WT - .0084SIT HT + 9.1 .NASAL BREADTH .164 ,003"WT - .014SIT HT + 4.01 .33LIP LENGTH ,098 s0 t30 WT - ,O007SIr HT + 4.60 9 4?MENTON-SUBNASALE L .219 *OV54WT + ,0114$IT HT + 3.96 .50
MENrON-SELLION LTH .298 sO07 WT + *030*SIT HT + 7.17 , 8SUBNASALE-SELLION ,209 .0b2#WT + ,0194SIT HT + 2.6? .4CEAR LENGTH e263 .O0?WT * ,0O064SIT HT + 3.$3 .4?EAR BREAOTH .139 eOC3*WT ,*000*SIT HT + 2.60 .33GRIP STRENGTH .372 ,236 4 WT + ,405#SIT HT + 1.19 1l67

STATURE REPORTED .788 ,004'WT + ,0494SIT HT + 1.7? .15WEIGHT REPORTEI .964 *091*WT + .01g*SIT HT- .67 .42

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 34

MULTIPLE REGRESSION EOUATIONS FOR 
PREDICTING WOMEN#S

ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

ig71 ARMY WOMEN

VARIABLE R 
SE {ST

WEIGHT 1,.00 1.000*WT *Q.IUOSIT HT + 6O0 0.00

STATURE .801. , 066WT •JoI99SIT HT + 49.58 3o90

SHOULDER HEIGHT .756 .103*WT + .933iSIT HT + 40.66 3.92

AXILLA HEIGHT .731 .0814WT # *8.4*SIT HT + 37.34 3.81

3LuSTPOINT HEIGHT .674 .0b7bWT + .852*SIT HT 4 36.95 4.1E

WAIST HEIGHT .608 .064*WT + .68i
S I T HT + 34.99 4.13

CROTCH HEIGHT .468 .0bt4WT + .336*SIT HT 39s.3? 3.87

RUTTOCK HEIGHT .519 .e95*WT + .27?8SIT HT + 4,758 3.99

KNEECAP HEIGHT .502 .041*WT 4 .Z22SIT HT + 23.59 2.29

CALF HEIGHT .437 .03*WT # .O94*SIT HT + 18.87 2.07

SITTING HEIGHT 1 000 £.OOO*WT i.00FIT HT + 0.00 0.0

EYE HEIGHT/SIT .965 N.OWWT + .934*SIT HT - 5.82 .91

SHOULOER-ELnOW L 9551 .q30WT + .157SIT HT 4 16.Z4 1.46

ELBOW-FINGERTIP .473 .045*WT + .108*SIT HT + 26.38 2.01

KNEE HEIGHT/SIT .592 "5 *WT + s19i*STT HT + 26.94 2.1&

POPLITEAL HEIGHT .483 .033*WT + .2OP*SIT HT + 2,31 2.bb

RUTTOCK-KNEL LGTH .719 .11*WT +0544S'IT HT + 38.71 2.13

BUST CEPTH .770 .0974WT - .j37*SIT HT + 21.75 1.42

WAIST DEPTH .781 .099*WT " .ig6bSIT HT + 21.87 1.38

CHEST 4READTH .792 .081*WT .*0624SIT HT + 22.81 I.13

WAIST BREACTH .763 .i5*WT -. 122*SIT HT + 22.08 I.59

HIP BREADTH .808 .099WT + .O55SIT HT 4 17.60 1.46

SHOULDER 9READTH .821 .o984WT .0344SIT HT 4 31.98 1.28

NECK CIRCUMFERCNCE ,660 .0554WT * .O032SIr HT + 24.g2 1.19

SHOULDER CIRCUMFER .846 .253*WT -. i77*SIT HT + 82.00 2.o91

CHEST CIRC AT SCYE o841 .242WT * ,218*SIT HT + 71.25 2.81

BUST CIRCUMFERENCE .l1 .299WY .324*SIT HT + 76.25 Lo57

CHEST C BELOW 1UST .815 .225*WT s162#SIT HT + 58.35 2.91

WAIST CIRCUMFERENC 0827 .324*WT - .419'SIT HT t 68.93 3.88

HIP CIRCUMFERENCE .906 .3t1#WT + *o'i1.SIT HT + 54.87 
2.71

VERTICAL TRUNK CIR .907 *234*WT + *915SIT HT + 45.u6 3.06

ARM CIRC AT SCYE .825 ,oQ7WT - *Q38*SIT HT + 26.61 1.37

BICEPS CIRC9 FLXD .843 .iU9*WT - ,oi3SIT HT + 23.86 1.23

ELBOW CIRC FLX3 .669 *055*WT + .019SIT HT + 17.09 1.21

FOREARM CIRC, FLXD .791 .0t6*WT - .043 S I T HT + 19s56 .94

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 34 (cont'd)
MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS

ANTHROPOMETRIC DIMENSIONS FRO" BOOY WEIGHT AND SITTING HEIGHT*
1977 ARMY WOMEN

VARIABLE R SE ESTWRIST CIRCUMFERENC #665 *022*WT + o021SIT HT + 10.01 o51UPPER THIGH CIRCUM .895 922? *WT - *194*SIT NT 43.4l1 2.05KNEE CIRCUMFERENCE .823 *098WT - *005*SIT HT + 22.30 1.29CALF CIRCUMFE'IENCE .782 *104NT - o0244SIT HT + 23.38 1.56ANKLE CIRCUMFERENC .654 *038*WT + @0524SIT HT + 11.29 .94

SHOULDER LENGTH *332 *OO9*WT + *069*SIT HT + 7.94 1.00INTERSCYE BACK 9489 *060*WT + *0074SIT HT + 29.33 2.05INTERSCYE FRONT .577 *051 *WT + o0234SIT ST + 24*47 1.43BACK ARC, BUST 471 .137*WT - s14l*SIT HT + 35.85 2.02BACK ARC, WAIST .796 *157'WT - *2144SIT HT + 32.75 2.11

8LACK ARC, HIP .798 .160WT - .055SIT HT + 31.03 2.25WAIST BACK .547 .016*WT + *360*SIT HT + 8.11 2.22WAIST FRONT .482 *039*WT + ,21ORBIT HI + 13.71 2.30NECK'BUSTPOINT LGT .573 .06O4WT + .031'SIT HT + l4.71 1.71AXILLA-WAIST LEVEL .333 *004#WT + *2244SIT HT + 3.51 2o37

SLEEVE INSEAM .403 *035*WT + .1584SIT Hr + 26.98 2.39SLEEVE OUTSEAM .48b .050*WT + 9209*SIT HT + 29,40 2.59CROTCH LENGTH *677 *150*WT + *394SIT HT + 19.58 4,02HEAD CIRCUMFERENCE .411 *032*WT + *037'SIT HT + 47o55 1.49HEAD BREADTH .320 *009*WT * *004SIT HT + 13.08 .51

HEAD LENGTH .346 *009*WT + *029*SII HT + 15.05 .63PALM LENGTH o379 *007'WT + *0294SIT HT + 6*49 .48HAND BREADTH .506 *010 4 WT + *007SIT HT + 5.90 .33HAND CIRCUMFERENCE .534 .022*WT + *021*SIT HT + 13.75 .72HANO LENGTH .424 *015 4 WT + .0434SIT HT + 11.80 .82

INSTEP LENGTH *522 .023*WT + *042SIT HT + 11.24 ,84FOOT LENGTH .546 .028*WT + *072*SIT HT + 14949 1.05HEEL-ANKLE CIRCUMF .645 *045*WT + .041*SIT HT + 21.35 1.11FOOT BREADTH .504 e012*WT + *017*SIT NT + 5.83 .44HEEL BREADTH .517 "012*WT - *019*SIT HT + 6.1 .35

FOOT CIRCUMFERENCE .595 *o 32*WT + 9034 4SIT HT + 15*49 .92INSTEP CIRCUMFEREM .590 *039*WT - .O05*SIT HT + 18.75 1.02ANKLE HEIGHT .264 .O0C4WT + .0O4*SIT HT + 4*68 .98SPHYRION HFIGHT .411 *002*WT + .057'SIT HT + 1.35 e49

#WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 35

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

COMBINED WO4EN

VARIABLE R SE EST
WEIGHT 1.000 1.000"WT +O.000*SIT HT + 0.00 .00
STATURE *806 ,086*WT +1 4i 1*SIT HT + 45.39 3469
SHOULDER HEIGHT .753 *106 4 WT + o944'SIT HT + 38.24 3.19
BUSTPOINT HEIGHT .682 ,064*WT + ,9g6'SIT HT + 32.69 3.94
WAIST HEIGHT .627 *0?6*WT + ,651'SIT HT + 35.34 3.76

CROICH HEIGHT *494 ,O76*WT + ,341*SIT HT + 36.34 3.72
RUTTOCK HEIGHT .534 *96*WT + ,325'SII HT + 42.72 3.71
SITTING HEIGHT 1.000 Os00*'WT +4,000'SIT HT + 0.00 .00
EYE HEIGHT SIT .943 ,OC2*WT + ,904*SIT HT" 3* ? 1.07
POPITE7AL HEIGHT .464 .0334WT + .168'SIT HT + 22.70 1.86

BUTTOCK-KNEE LTH .713 *107*WT + ,o78*SIT HT + 37.12 1.98
BUST DEPTH .719 .0924 -T ,10'4SIT HT + 20.34 1*45
WAIST DEPTH .770 *096*WT - o178*SIT HT + 2r*34 1*27
CHEST BREADTH .736 .082*WT - ,049*SIT HT + 21.69 1.27
WAIST BREADTH .764 oib6*WT - .119*SIT HT + 21*19 1.46

HIP BREADTH .787 .ot&'WT + 03i'SIT HT + 19.44. 1,43
SHOULCER 3ROTH .802 107*WT - ,052*SI HT + 32.56 1,36
SHOLLDER CIRC .831 .257*WT - s1484SIT HT + 79.84 2ql
CHEST CIRC AT SCYE .824 *251*WT - *210*SIT HT + 70.29 2.8b
BUST CIRC ,786 ,286'WT - .259'SIT HT + 74.28 3,72

CHEST CIRC .801 .235*WT - ,180'SIT HT + 59.54 2.94
WAIST CIRC .831 .326WT - ,471'SIT HT + 66.88 3.52
HIP (BUTTOCH) CIRC ,892 .309*WT - 028'SIT HT + 57.99 2,75
VERT TRUNK CIRCo .883 ,233*WT + *347*SIT HT 43.23 3.3C
ARM SCYE CIRC s797 ,108*WT - .033*SIT HT + 2b.1 1.41

nICIPS CIRCFLXD .828 .11o WT - 9149*SIT HT + 24.44 1.29
FOREARM CIRCFLXD s755 .0b8#WT - .030*SIT HT + 18.61 1.3t
WRIST CIRC ,628 ,021WT + ,036*SIT HT + 9.07 .5F
UPPER THIGH CIRC o875 .234*WT " .223*SIT HT + 44sA9 2.14
CALF CIRC .77( .108*WT - .046*SIT HT + 24.51 1..

ANKLE CIRC .601 .*37*WT + *063*SIT HT + iCa98 1,03
SHOULUER LTH .331 .*OI*WT + .*6' 4 SIT HT + 7.91 .99
WAIST BACK .666 .1234WT - .189*SIT HT + 33.78 (130
BACK CURv AT BUST .592 nfr9#WT + *,02"SIT HT + 5.i6 1.94
N C'<-9USTPOINT LT .561 .060*WT + ,*03SIT HT + 14.84 1.63

*WEIGHT IN LBS SITTING HEIGHT IN CM
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TABLE 35 (cont'd)

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING WOMENOS
ANTHROPOMETRIC DIMENSIONS FROM BODY WEIGHT AND SITTING HEIGHT*

COMBINED WOMEN

VARIABLE R SE EST
SLEEVE INSEAM .397 °033*WT # .180'SIT HT + 24#88 2.33
HEAD BREAOTH .306 *010'WT •O.OGD*SIT HT 4 13026 .55
HEAD LENGTH .345 o011'WT + *02b'SIT HT + 14*89 m65
HAND BREADTH o472 ,010*WT + *004'SIT HT + 507 .36
HAND CIRC *520 ,024'WT + ,024'SIT HT + 13.22 .76

HAND LENGTH e390 *010'WT * e090*SIT HT + 9.02 *96
FOOT LENGTH .570 ,027*WT + o092*SIT HT + 12,33 .97
FOOT BREADTH s446 *011*WT + ,0174SIT HT + 6,UO .45
ANKLE HEIGHT .235 *003*WT + ,077*SIT HT + 4.09 1,2C

'WEIGHT IN LBS SITTING HEIGHT IN CM
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